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) The Armstrong Engine. the steam in the cylinder at two different encies throughout an entire revolution of the when the connecting rod was of infinite 
—_ points of cut off; the back pressure results crank-pin in its path. In Fig. 1, page 2, length, it would be nothing at all, and the 
We illustrate herewith the ‘‘ Armstrong” from exhausting through heating coils. the circle represents the path of the center amount of movement communicated to the 
engine, manufactured by the Weston Engine deities line of crank-pin, and A B represents the piston during half a stroke would be equiva 
Co., Painted Post, IN. Y., in sizes up to 60 Force in the Steam Engine and its Rela- piston stroke. —_ lent to the horizontal movement of the crank 
horse-power. This engine belongs to the tion to Smooth Running. Starting at the beginningof the forward alone, ; ; ; ; 
somewhat numerous family of single-valve am stroke, from A to B, suppose the crank end Now, to find the velocity of the piston 
automatics, but, as will be seen, possesses SIXTH PAPER. of the connecting rod to be lifted from F’ to relatively to that of the crank motion, we can 
some features peculiar to itself. | ge som a i> E perpendicularly, then setting a pair of follow one of two methods. ‘There is first a 
_ The valve used is a flat, balanced slide, By Pror. ie TORREY. compasses to the length of connecting rod simple method which involves only drawing 
working between its seat and a heavy press- We have seen that, as engines are built, (= 8 times length of stroke), and marking an and measuring. Then there is a way of fig- 
ly ure plate. The steam is brought to the cen- the crank motion can be regarded as uni- are ” »’, we have the amount of motion im- Ung it out which is somewhat more accu- 
ter of the valve in what is usually the exhaust form. It is evident on the most casual glance parted to the piston by the upward motion a. I will give these two methods briefly. 
| at port, and is admitted to the cylinder through | that the piston motion very near the ends of alone of the connecting rod. Let, now, the First, however, it is well to notice that if 
and four openings at once. As the length of each the stroke is much slower than the crank end of the rod be carried along the line # We solve the problem for ten points or so in 
“oe is equal to the diameter of the cylinder, and the piston stroke of any engine with con- 
noe as the movement of the valve is very large, it aie necting rod = 6 cranks, our results will be 
ire vives, as might be expected, a high steam WA EQN . ; true for any engine in which the rod bears 
o} line and sharp cut-off for this style of engine. isis = the same relation to. the crank ; so let us set 
er This arrangement gives opportunity to open S WN ourselves fo find the velocity of the piston rela- 
“ the steam chest and inspect the valve under NN tively to that of the crank-pin at each of nine 
_ pressure. Provision is made whereby any a? ] " points in the piston stroke, besides the begin 
wear may be taken up and the valve kept in = = — ning and end, for an engine whose connecting 
cit vood condition. This adjustment, however, rod = 6 cranks, 
need only be made at long intervals. Draw a circle BH, with radius of 1? 





The valve is actuated by the usual shaft 





























This will be 383 This length of radius is 


the eovernor, which is, in this case, of simple con- taken because it will give the results more 
for struction, consisting of the eccentric, two fly directly. Taking now a radius equal to 18$"' 
ig weight castings, a single flat spring and half ——— (= 6 cranks), mark from B the point C, and 
ly a dozen pins and bolts for connecting the parts from ’the point A. These will be the ends 

together. All strains are in the same direc- |of the stroke. Divide A C into 10 equal 
—_ tion, regardless of the position of the gov- parts. Then, taking the connecting-rod ra 


—- = 


ernor, thus preventing any lost motion from 
wear. There is claimed to be no difficulty 
in adjusting the governor to a variation in 
speed considerably less than one per cent., 
light or loaded, though the makers recom- 
mend, where it is admissible, a somewhat 
vreater range—say one and one-half or two 
per cent., as giving greater stability and less 
wear. 

The oiling devices are very complete, every 
wearing part being oiled from stationary sight- 
feed oil cups, and also capable of being oiled 
fromacommon oil can, while in full motion. 
The oil wasting from the crank boxes is 
caught and carried to the crank-pin and eccen- 
Oil flying from the crank is caught in 
suitable oil-boxes, and held until the engine 
The crosshead is new, and possesses 
the important feature of going together in 
correct alignment. 

The stufting-boxes of small engines are 


tric. 


stops. 
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THROUGH CYLINDER. | 


| 


dius again, mark ares from each point cross- 


ing the circumference, then proceed to find 
the piston velocity at each point, as follows : 
In case, for instance, of the point A, draw 
from A’ a line passing through the are A’ 


| which was struck from that point, and carry 


the line along till it cuts the perpendicular 
X Yat 7. Carefully measure the length of 
| O Hin thirty seconds of an inch, and this 
will give the velocity of the piston when it is at 
point A, the crank-pin velocity being consid- 
ered as 1 foot per second. Suppose, for in 
stance, the distance 0 // turned out to be 34" ; 
then the piston velocity would be 54" 


5 Of the 
crank-pin velocity at the point A. 


That is, 
if the crank-pin was traveling 100’ per sec 
ond, the piston would be traveling atthe rate 
of 84° per second. 

To calculate the same thing mathemati- 
cally, we note that the piston velocity in- 
creases directly as the sine of the sum of the 


aa isually the source of considerable trouble, crank angle and the connecting-rod angle, 
V hich is believed to be reduced to a minimum and inversely as the cosine of the connecting 

S inthis engine. The valve stem being carried rod angle. 
| ina straight line,and having to be packed To calculate the velocity of piston at any 
only against exhaust steam, is not liable to THE ARMSTRONG ENGINE. | point, first proceed just as before, and draw 
leak after being once properly packed. The | |the same lines. Then measure the angles 
, 0, piston-rod stuffing-box is of peculiar con- | motion, and that, when the crank is exactly | D to D. On setting the point at D,and mark- | HkO and DOF. Add them together, 
struction, and does not ordinarily, it is said, at mid-throw, the piston and crank-pin| ing an are / /’, it is seen that the piston will | and if they are more than 90° together, sub 
= need attention oftener than once in six move foran instant at precisely the same ve-\| have moved the same distance, although the | tract their sum from 180°. Find, in a table 
months; in one case, having been run for Jocity ; but we have learned previously that pin had moved from F'to D on the circle. It |of natural sines, tangents, etc., such as can 
) over a year without leakage, and without | the piston, by reason of the connecting-rod is also seen that the total amount of piston be found in any good engineer’s pocketbook, 
y, ven tightening up, as the construction of action, attains its greatest velocity on the | motion is equal tothe line D # +-the amount like Trautwine’s or Haswell's, the sine of 
the stuffing-box does not permit of adjust- | forward stroke before reaching the middle of movement imparted to the piston by the | this sum (or 90° — this sum, as the case may 
— ment. Itis believed that these results are of its stroke, and quite a little before the} upward movement #' #. During the latter | be), and divide this sine by the natural cosine 


ed 


iS, 





much superior to usual practice of fibrous 
packing. 

The bearings are generous enough to satisfy 
the most radical advocate of large wearing 
urfaces. . They are finely fitted, and proved 
in the testing room by being run at high speed 
ind heavily loaded, until they will work to 
double their rated power without showing 
iny tendency to heat or pound. 

The sectional cut shows the arrangement 
ind construction of the cylinder, piston, steam 
chest, and valve, and we also publish (page 2), 

wo diagrams which show the behavior of 





crank reaches its mid-throw point. There- 


fore, there must be a point between the be- | 


ginning and middle of the forward stroke, 
where the piston actually moves faster along 
the guides than the crank-pin doesin its regu- 
lar circular path. This 
but it is due to the fact that the piston veloc- 
ity results from two distinct tendencies of 


may seem strange, 


the crank-pin, one of which is an upward 
tendency, and the other a horizontal tendency; 
that is, parallel to the guides. 

Remembering this, it will be instructive to 
‘trace briefly the operation of these two tend- 


half of the stroke the horizontal motion is 
identical in amount, but the vertical move- 
ment down from J to G, instead of quicken- 
ing the piston motion, acts in the opposite 
way. Thesameis true in the first half of the 
backward stroke ; but on the last half, the 
vertical clement again acts to quicken or ac- 
celerate the piston motion. It follows that 
the piston velocity will vary with the effect of 
these two combined tendencies developed by 
the crank motion. It will easily be seen, too, 
that the longer the connecting rod, the less 
the effect of the vertical movement, so that 


of the connecting-rod angle. The result will 
be the velocity of the piston relatively to that 
|of the crank-pin. 
The results will be 
first method, and will be found to agree very 


very accurate in the 
closely with those obtained by the second 
I give below a table which was 
The results 
will be seen to agree quite closely. The exact 


method, 
calculated by both methods, 


velocity, in feet per second, of the piston, 
can be found for any engine in which con 
necting rod 6 cranks, by multiplying the 
numbers in the table by the crank-pin velocity 




























































in feet per second, which can be easily figured | 
from the stroke and number of revolutions per | 
minute. For example, suppose the engine has 
10” stroke, makes 300 R. P. M. The 
crank-pin center travels in a circle whose cir- 
3.1416, or 81.416". This| 
The crank-pin makes | 


and 


cumference is 10 > 

is equal to 2.618 feet. 

S00 oh... MM. travels | 
300 « 2.618, or 785.4 feet per minute, or 13.09 | 


and, consequently, 


feet per second. | 
Multiplying the figures in the table by | 
13.09 will give the actual velocities, in feet | 
per second, of the piston at each of 9 points | 
the stroke. At beginning of 
stroke the piston velocity is, of course, 0. 


in and end 

It is an easy matter, if desired, to calculate 
a similar table for any different relation be 
tween crank and connecting rod ; all that is 
necessary is to draw a figure like Fig. 2, to 
scale, The same diameter can be used for 
convenience, but the radius taken with which 
to strike the arcs on the circumference must 
be longer or shorter than 6 cranks, to corre 
spond with the engine under consideration. 

This, then, gives us the element of velocity. 
The next question is as to the time occupied 
by the piston in passing over each of the ten 
equal divisions of the stroke. Referring to 
Fig. 3, and remembering again that the crank 
movement is regarded as uniform, it will be 
seen that, if we know how long the crank 
takes for one revolution, it will take half that 
time for half a revolution, one-third for one 
third of a revolution, etc. Suppose, then, we 
wish to find how long it takes to pass from 1 
to 2, or over the division 1, 2. 

This piston division is evidently passed 
over while the crank-pin passes from 1’ to 2’. 
Now, suppose the crank makes 1 revolution 
per second, for convenience. Then the crank 

the whole cir 
Referring to the 


pin moves through 360°, or 
cumference, in one second. 
table, it is seen that the crank angle passed 
through during the piston division 1, 2, is 34°; 
then to pass over this space will require 3'y%, 
seconds. If the crank-pin made two revolu 
tions per second, the crank would travel 720 
in one second, and the space 1’, 2) would be 
passed in 4%, seconds. If three, then $5 
seconds, ete. 

If Re 
34° 20’, the minutes can be reduced to deci 


the crank angle contains minutes, e. 


mals of a degree by dividing by 60; thus, 20 
minutes would equal 38 = 0.3838-+- seconds, 
and the angle would be written 34.333". 

We 
questions settled, I hope, clearly. Next time 


have now got our téme and velocity 


we will apply them to the calculation of the 
inertia force developed during each of the 
ten divisions of the stroke. 


In this table, stroke = 1 foot ; rev. per min. = 60 ; 
connecting rod 6 cranks. To find the piston 
velocity for any engine, multiply the numbers in 
the 3d or 4th columns by the crank-pin velocity in 
feet per second. 





= . Piston Piston 
= |Connect Crank Velocity | Velocity 
= | ing-Rod Angle Meas Caleula 
= Angle. ured, ted. 
0 0°? 0 0 0 0 
1 5°30" 34 0.640 0.639 1 
2 7°30 50 0.847 0.850 2 
3 8°40 62 0 952 0. 954 8 
| 9°30" 73°50 1 006 1.007 1 
5 9°50’ &5° 1.012 1.011 5 
6 9°20 96°30" 0.995 0.975 6 
4 9 | 100° 0.893 O84 7 
8 s 122"40' 0.765 0.765 8 
y 6 140 0.558 0.559 +) 
10 0 180 0 0 10 
= ee = 


Practical Details of Blacksmithing. 
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proposition that more work can be finished in 
a specified time by the use of machinery, 
driven by extraneous power, than will be ac- 
complished with the use of that which is pro- 
pelled by the muscular force of the operator. 
This may still be true, even if each distinct 
operation in the one case can be performed in 
the same length of time that it is in the other. 
That is to say, for instance, a man will strike 












MACHINIST 





Each end is heated and cut 
by gauge toa certain length with a cutter, 
in the trip-hammer. This starts the scarf by 
knocking back the stock on the lower side of 
the cut, and it is finished on another part of 
the die, the upper die overlapping the under 
one, to keep the top of the scarf straight. 
The pieces are now boraxed, and welding 
heats are taken, when the helper, taking one 


are as follows: 
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\ Wead End 








INDICATOR DIAGRAMS FROM ARMSTRONG 


more blows in a day with a drop propelled by 
steam power than with one which he pullsup 
himself, although he may be able to strike 
quicker blows with the hand-drop than with 
the other. This proposition is so evidently 
correct that it would scarcely be worthy of 
remark, if it were not for the fact that its very 
palpable truth, with the lesson it carries, is 
often lost sight of, or not accorded due con- 
sideration, in devising ways and means of do- 
ing work. 

An instance, which may be cited as one in 
which due advantage is taken of this fact, is 
the welding of buggy axles under the trip- 


hammer. It is possible that two good, smart 


SNGINE.—SEE PAGE 1. 


of them out, lays it on the lower die of the 
trip-hammer, in sucha way that about half of 
the scarf lays over the die on the blacksmith’s 
side ; the blacksmith lays the other piece on 
this and the trip-hammer, being started at 
once, welds that end of the scarf, and the 
axle being at once turned over, and shoved 
on the die, the other end is immediately 
welded ; the thin edges of the scarfs not 
having come in contact with a cold surface, 
except at the instant the impact of the blow 
was felt. The axle is now gauged for length, 
and drawn until its dimensions, in this re- 
spect, are correct, after which it still retains 
sufficient heat, and is readily bent over the 


I _D _E 
he Fig. 1 
| - h n 
id ae aa 
B i ny A 
Diagram Showing Components of 
k H I Piston Velocity 
x Fig. 2 
Ti Dp 
[B | | a ee ee A 
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Velocity Biagram 
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FORCE IN THE STEAM ENGINE.—SEE PAGE 1. 


The energy of a driver may be required to} men can weld as many buggy axles together ‘‘ former,” which gives it the shape in which 


get the necessary power out of an apathetic, in 

sensate mule to do acertain piece of work, and | 
it will probably be easier to procure a man | 
who will willingly furnish a great amount of | 
energy to drive the mule, than to get one | 
who will incessantly supply the much smaller | 
amount whichit might require to do the work 


himself It may be laid down as a general 


inaday, without a trip-hammer, as with one, 
although at the expenditure of a much greater 
degree of muscular energy. 

The stub ends of the journals having been 
left long enough to make an axle by welding 
two of them together, the operations of weld- 
ing buggy axles, as carried on in a manu- 
factory doing a great amount of this work, 


it is required to be finished. 

No one of the operations performed on the 
axle with the trip-hammer can be done much, 
if any quicker, with that tool, than it could 
be by hand. The in which the most 
stock is disturbed is the scarfing, and of this 


one 


it may be said that it is not a hard job to 


scarf soft steel as light as buggy axles. In 
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an establishment working eight hours 
day, with the men in the habit of work 
under the stimulus of piece-work, it wor 
not be surprising if two men, doing this w: 
by hand, should, on a wager, accomp!| 
more than another couple using the tr 
hammer. 

The question then arises, where is the 
vantage of using machinery on such wor 
This is answered by an examination of fa: 
which show that, as a rule, a greater num! 
of pieces will be made, day after day, 
easy, than by fatiguing processes, althou; 
the harder way may be full as expeditious 

There is a vanishing point in this matt: 
It is a fact that there are many instances 
record where large expenditures have be: 
made to do work by machinery, which, in t 
small advantages gained, have not realiz: 
for the outlay, anything like adequate co: 
pensation. Incases where the machinery h 
but a very small part of the work to do, ai 
must lay still a large portion of the time, a: 
the helper either has nothing to do while t! 
machinery is working, or is employed in » 
tending the machine when he might, with 
little fatigue, do the work himself, there 
no question as to the economy. 

This limit is very nearly reached in wel 
ing light tires for cheap wheels, under th 
trip-hammer. These tires are welded, in a: 
ricultural machine shops, by thousands, fi 
such things as cultivators, rakes, drills, te: 
ders, and other light farming machinery 
When they are less than three-eighths of a 
inch they are generally welded without seat 
ing. As, with proper attention to the makin 
and inspection of the rims, the wheels wi 
come of nearly uniform size, it is only nec: 
sary to run a few with the tram wheel, to & 
at a proper length to cut the bars. These ar 
punched for the bolt-holes, and cut off to th 
required length at the punching and shearin 
machine, and afterwards straightened on th: 
edge, and run through the rolls to bend them 
The blacksmith then takes the heats on tli 
ends, and when they are hot he brings it t 
the anvil; the helper now holds one end o: 
the anvil, and in an instant the blacksmit): 
comes on with the other end, laying it on th: 
first a distance about equal to the thickness 
of the iron, and, if very light, welds it him 
self with his hand-hammer ; or, if a little 
heavier, his helper strikes a few blows with 
his light sledge, and as soon as its size at th: 
weld is uniform with the rest of the stock, it 
is set off to one side as completed. Anothe1 
set of men may now take it in hand, and 
‘set’ iton the wheel. 

The use of tire-shrinking machines rende1 
any great particularity about getting exact 
lengths entirely unnecessary. The tire ma) 
be, and frequently is, so much larger tha: 
the wheel to which it is to be shrunk, that 
man can thrust his whole hand through th 
space between the two, but when subjected- 
and that too without heating—to the boa 
constrictor action of the flexible steel spring 
which surrounds and draws it together in on 
of the tire-shrinking machines, it 
tracted in a manner which excites surprise i: 


is con 
every one who beholds it for the first time, and 
never-ceasing admiration from those to whon 
its efficient action has long lost the charm 
of novelty. As the steel spring draws tighte: 
and tighter the wheel bows up, or ‘‘ dishes 

somewhat in the middle. The amount of this 
bowing is determined by a set gauge, and 
when that is reached the constriction is re 
laxed, and the ‘‘dish” goes down to some ex 
tent, leaving, however, enough strain upor 
the spokes to keep the rims tight, out agains! 
the tire. 

The tire is welded in some establishment 
with the trip-hammer, and in some others wit! 
a ‘‘ welding machine,” and the operations ar 
similar to those of hand welding, until it comes 
to taking the heats for welding, when the dif 
ference consists in taking it from the fire befor 
the welding heat is attained, punching a hol: 
in each end, and riveting the two ends to 
gether. The welding heat may then be take: 
ina forge tire, or in an anthracite furnac 
the cap of which is fastened at one end, leay 
ing the other end open, so that the tire can b« 
passed in under it; the latter method is pr 
ferred. There is a fine field on this work fo: 
fuel gas, petroleum, or electricity. When th 
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‘ire is hot enough to weld, it is placed in an 


upression in a trip-hammer die, which is of 
ie proper size and depth, and sufficiently 
ring to obviate any danger of its getting 
uck, the hammer descends, the tire is moved 
ong in the die, and the place where it is 
velded is reduced to the uniform size. The 
elding machine welds i} x } steel tire at 
ne blow. There may be a slight fin, but 


this is at once removed with a stroke of a 


arse file. 
As by this method the stock is more closely 
mnfined, it would appear as though the 
uality of work would be better by this than 
by the other method. There is practically, 
ywever, no trouble with the other method, 
id therefore this superior excellence is super- 
The welds of the trip-hammer are 
robably the strongest ; in neither is the tire 
strong as it is elsewhere. The theory is, 
lat it is not necessary that it should be, as 
mg asthe strength of the weld is on the 
inner side. It is taken as granted, that 
it is only necessary that the strength of the 
weld shall be equal to the strength of the tire 
when that shall have been worn down to the 
limit of its durability. This theory holds 
that a band of hoop iron, an eighth of an inch 
in thickness, would probably hold all the 
outward pressing strain, and that the excess 
of stock over this amount is to withstand 
wear, and the shock of blows and pressure 
against the outer part of the arcs of the 


10us, 


circle. 

In welding the tires for the wheels of con- 
veyances, much more regard is paid to the 
excellence of the workmanship, because in 
these the wheels are really the principal, in- 
stead of the auxiliary parts of the construc. 
tion, and as such are closely inspected by 
those who propose to invest their money in 


them. The tires are therefore scarfed to ob- 
tain good, smooth-looking welds, because it is 
better for the makers to have a little time 


spent in doing this, than to hold profitless 


discussions with cautious customers about 


bad looking welds. 
When at the present 


time we enter a 


carriage manufactory where steel is used for | 


tires, and witness the constant and continu- 
ous welding of one after another without in- 
terruption or deviation from regular routine, 
we can hardly realize that it is only a few 
years ago, when it was thought to be quite a 
feat to weld and put on steel tire. It is not 
more than twenty-five years ago, that a New 
England manufacturer of steel tools related 
to me, aS a curious circumstance, that a noted 
carriage smith of our acquaintance had been 
viven a job at the government establishment 
where he was employed, of welding a set of 


steel buggy tires for the superintendent, and 


only succeeded in doing it after repeated 
failures. The 
steel was high tool steel and not easily weld- 


The explanation was simple. 
ed, and although he riveted the ends, the 
jar of the second blow undid the welding of 
the first. He was successful when his helper 
bore down steadily on the tire, while he 
stuck the inner lap first, and then, moving it 
further on his anvil, welded the outer one. 
The failure in 
velding steel tire twenty-five years ago do 


causes which produced 


tt now exist. If the steel comes from the 
iakers, of an unweldable 
vhich ten years ago was sometimes 


nature, 


le case, but is rarely so now, it is 
ent back. 
bundles containing stock for a full 
t of tires, two long and two short 


It is furnished to the shops 
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Section of Tire Heating Furnace. 


The tires are heated and scarfed, 
and being lapped together as they belong, 
a punch is driven into the scarf far enough 
so that the punching started out 
to hold them in place while taking the 


gether. 


serves 





Driving HEAD FOR MACHINE TAPPING. 


welding heat. The heat is well taken ina 
common forge fire, which has the draft 
hole into the chimney very low down. The 


advantage of this arrangement is, that the 
fire is switched off up the flue before it heats 


so much of the tire as to make it inconve 
nient to handle. Borax is used as a flux. The 
helper assists with a few blows in the welding. 
The tires are heated in a furnace, a dozen | 
ata time, for shrinking on. An excellent 
furnace for this purpose, simple, efficient 
and economical, is one which has a door at 
one end, through which the tires are easily 
entered. Parallel with the door is a narrow 
fire, which width of the 
furnace in the center of the floor. On 
side of 
frooved roll. 


reaches across the 
each 
this is a continuously revolving 
A tire, set ina groove on top 
of these rolls, slowly revolves over the fire, 
and is kept perpendicular by pins which 
like a 


steady it on either side. It stands 


horse in a stall. On Harrison avenue, Bos 
ton, in 1868, there was a tire-heating furnace 
which was heated by gas jets burning all 
around the uprighttire. Constant practice at 
this particular branch of the business gives the 
workmen great skill in setting the tires on the 
wheels, and their work is afterwards, and be 
fore it leaves the shop, submitted to the ex 
amination of careful and judicious inspectors, 
and for any bad defects is rejected. It is an 
adage in shops where the same men do the 
same work over and over, until they become 
thoroughly familiar with it, that ‘‘it is just 
as easy todoa job right as wrong.” Only 
such jobs as are right are allowed to pass. In 
large establishments, where such regulations 
prevail, it is evident that the workmanship 


must generally be good. Small establish 
ments have perhaps some advantage in cull 


ing choice stock outside of the regular 
markets. 


- ae 
Driving Head for Machine Tapping. 
We illustrate herewith a driving head for 
machine tapping, made by the Hampden Too) 
Co., Holyoke., Mass, The 
one size only, having a range from 4 inch to 


tool is made in 


14 inches inclusive, without any adjustment 
being required. 

Ordinarily this attachment will be used in 
an upright drill or screw machine, which 
has right and left 
reversing at will. 


belts for going ahead or 
In operating, the upper 


member is lowered until its driving lugs 


come in contact with those of the lower 











irs: and at one time, so little was it 
be depended upon for uniformity, 
iat three of the weld 
ithout trouble, while the fourth was 

high that nothing could be done 
ith it. This is all changed now, in 
stablishments which have had 
nual dealing with the steel makers, 
itil both parties have come to un- 
erstand what is required. The steel 
res are now welded with as little risk 
The tires are bent before they 
e measured, as it is most convenient 
handle them in this shape. Each 
heel is run with the tram-wheel, and 
tire cut off for it, and from this time 
til the tire is shrunk on, care is 
keep 


bars would 


con- 


s iron, 


them associated to- 


Ken to 





STATIONARY 





BLAst FORGE, 





members, which are on a clutch ring driven 
by being thrust into its taper seat by two 
wedges, actuated by a toggle-joint operated 
The tap, 
with its spindle projecting top and bottom, is 


by a spring, as shown in the cut. 


held in the attachment by a spring gib, allow 
ingjan easy change from one size to another ; 
as the bottom of the hole is approached, the 
top spindle moves up, taking with it the 
guiding bar for the toggle-joint, thus draw 
ing in the wedges, allowing clutch rings to 
drop off its seat and pass around, freely per 
mitting the lower member to come to rest 
while the still ahead. The 
driving clutch is now thrown out by virtue 
of the tap spindle being on the bottom of 
hole. In 


machine 


LOoeS 


reversing, raise up the crosshead 
of drill or other machines until the pin, pass 
ing through the shank of the lower member, 
drops to its seat in the chamber of the upper 
member and comes in contact with the side 
reversing pin; the machine having been re 
versed, the tap is withdrawn from the hole. 

The spring made side-reversing pin acts as 
a safety device when the revolving machine 
is not reversed on the crosshead being raised, 
thus taking the pin on back side, and push- 
ing it down out of the way 

Full lines in the cut show the driving po 
sition dotted lines show the 
tripping position at the bottom of the hole. 


of details, and 


Stationary Blast Forge. 


The accompanying cut illustrates a new 
stationary blast’ smith’s forge, which was es 
pecially designed for the Burton Car Co., 
Wichita, Kas., to meet their requirements for 
extra heavy work. It 
62x48 by 


has a large deep tire- 
pan, 10 inches deep, with fire-pit 
a depth of 14 
inches from the top of tuyere plate to the bot 
tom of fire-pit. 


! inches lower still, giving 
This makes it especially 
adaptable to handling large and heavy work, 
For light work the gates on side can be open 
ed and fire lowered 4 inches. 

The tuyere iron is extra heavy, with 34 
blast gate, fitted with an improved anti-clink 
er triangular ball for regulating the blast, 
and is designed especially to withstand heavy 
service without burning out. The water and 
coal boxes are cast in one piece with the fire 
pan, with a sloping partition dividing the 
two, for easy removal of coal. 
| The manufacturers of these forges are the 

Buffalo Forge Co., Buffalo, N.Y. 
i 
An Electrical Fire Engine. 
About the most recent invention for the ap 
Prof. Wheeler's 
fire engine. It is intended to be 


plication of electricity is 
electrical 
worked by the current of any of the overhead 
electric light wires. The principal differ 
ence in the invention to the ordinary steam 
fire engine is that the power is obtained from 
Each of 
the new engines will carry a reel of some 500 


a motor instead of the steam chest. 


feet of insulated fine copper wires, bound to 
gether cable fashion, so as to equal in strength 
a No. 3 wire for the transmission of the cur 
rent. As by this method the engine can be 
placed anywhere, as the wires overhead can be 
tapped anywhere, the engine will be placed 
nearer the fire than by the old method. 
The powerful current of an are light 
wire will not be required, that of the 
ordinary incandescent circuit being of 
sufficient potential to run the motor. 
The advantages claimed for this new 
In the first place 
itis much lighter, and much greater 


method are many. 


speed can therefore be attained. Again, 
owing to the construction, it can be 
built for about one-third of the cost of 
an ordinary steam fire engine. A very 
important consideration is that, like 
all motors, it starts up immediately 
under full speed, It is safer and easier 
of control, Itis noiseless, and is much 
more economical, That this last point 
is true is perfectly evident. The ex 
pense for fuel for the present engine 
in use is considerable. By tapping 
the wires overhead, fuel is provided 
gratis, The above advantages are 
claimed by the inventor, and many of 
them seem important, and, if the 
claims can be substantiated, the inven 
tion will soon be in universal use. 
The Commercial Bulletin, 
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Manufacturing Names and Symbols, 


By OBERLIN SMITH. 


SECOND PAPER. 

Another symbol (to mention a fourth im- 
provement) has been recently adopted by the 
writer to designate each particular special 
tool forming part of a set used for a given 
It is a simple letter A for the 
first tool used, B for the second, ete., and is 
known by its position at the end of the 
; of symbols which precede it—each 


operation. 


‘string ” 
symbol being separated from its neighbors by 
a hyphen, and being in logical sequence as 
above described. Thus an operation may be- 
gin by placing the piece under treatment in 
a jig marked “A.” Perhaps a bushing must 
then be inserted somewhere, which may be 
marked ‘‘B.” A special boring tool, marked 
‘©C,” is perhaps then brought into action ; 
then a counter-boring tool marked ‘‘D” ; 
then perhaps some auxiliary jig must be ap- 
plied, which before would have been in the 
way, and this would be marked ‘‘ E”; the 
boring tool then used, ‘‘ F,” ete. Thus, with 
of symbols, consisting 


the proper ‘‘ string” 
only of a few figures, letters and hyphens, 
all following each other ina straight line, 
and brief enough to be stamped upon an ex- 
tremely small surface, any special-tool may 
be absolutely distinguished from every other 
one, and from every obsolete tool which pre- 
ceded it in the same operation when the 
piece it was used on was of a somewhat dif- 
ferent form, and had a different ‘* style letter.” 

The symbol names of every article, every 
plece (with its style indicating the number of 
its obsolete predecessors), every operation on 
the same, and every spectal-tool needed for 
such operation, are thus, in simplicity, re- 
duced to their lowest terms, so to speak, and 
follow a logical law which is applicable to 
the manufacturing of all kinds of machines 
and a great many without 
danger of confusion one with another, even 
in the largest factories, and during a life of 


other articles, 


any number of years. The evolution of a 
few of these symbols is best shown by the 


examples in the table below. 


' SSCRIPTIVE NAME. 
CLASss OF SYMBOL. DESCRIPTIVE NAME 


Article.. 18'’x6’ Gibbed-rest Screw-cutting Engine Lathe. Lathe 6DL 6DL 

Piece ..... Tail-stock Wheel SES rece 75-6DL-7B 6DL-7B 
Operation . Drilling Handle hole 6DL-7B-14 
Tool. Drilling Jig. i : ae a PE 6DL-7B-14-A 
Article... Sel, -raking and Binding Four-horse Reaper Reaper 5R 5R 
Oe Reel-shaft Ferrule EE ; 5R-825A 5R-B825A 
Operation runching Side Hole : 5R-325A-13 
ME aos a 56a ak ou a ns Horn Die....... ; 5R-325A-13-A 
Tool Punch : . eiehste s 5R-325A-13-B 
Article... Seven chambered Self-cocking Revolver Piste] DP DP 

Piece ... nicl te cs tas yc hein ues Kcae OGG ts WERES RS 9876-DP-2H DP-2H 
Operation .... SESSA ORE on CR Sri PE errata Tis) ile ah Seen DP-2H-15 
Tool ; Last Reamer ee DP-211-15-B 
Article eaten Parlor Coal Stove with 8” Cylinder Stove 2PC 2PC 

Piece ; SRS cael ae 2PC-1D 2PC-1D 
Operation ........... REED nt Dek me has Ke hyo ciel d ahve ualgmmseth | aaa Meee 2Pc-1D-6 
TOGR... s. EMMINES .cidjt- o> aaa sae ccs hata enee een eseet agae aaa 2PC-1D-6-C 


In the first specimen of the table, regard- | 


ing a certain lathe, the scheme supposed for 
arranging the article-symbol is to use the ini- 
tial letter ‘‘ L” for all lathes made by the con- 
cern; then, in this particular pattern, the 
letter ‘‘D” for the 18” size—‘‘C” standing 
for the 15”, and ‘‘B” for the 12”, which is 
the smallest they now propose to make—‘* A” 
being reserved for a possible 9’, should such 
be produced in the future. The first figure, 
‘* 6,” refers to the length of bed in feet, and 
in some cases might consist of two figures, 
feet 
Such a scheme as this especially suits ma- 


as in the event of a lathe 12 long, ete. 
chines which are variable in one important 
dimension, while all other sizes remain the 
same, as in variable bed lathes, planers, etc, 
(In such a lathe it frequently happens that 
only two pieces ate altered viz., the bed and 
screw. This makes it desirable that the seve- 
ral hundred other pieces should keep their 
piece-symbols.) If thought best, the number 
might be put in the middle and a letter at the 
beginning of thesymbol, as “D611.” Thus 
a set of variable bed planers might be ‘‘ A 4 
P” and ‘‘A 5 P” for the smallest 
where the beds were four and five feet long 
respectively, while ‘* D 10 P” 
sent one with a 10-foot bed, and of the fourth 


size, 


might repre- 


AMERICAN 


second line of this first specimen in the table 


preceded by the shop-number, assumed to be 
“75.” The tail-stock wheel mentioned is 
supposed to be the seventh piece in the series 
of piece numbers, and to have been altered 
once, thus being known as ‘‘7 B.” In the 
third line is shown an operation upon it, 
numbered ‘‘14”—the preceding ones of bor- 
ing, turning and key-seating having been num- 





For Circulars, Verbal and 
Written Descriptions, etc. 


bered 11, 12 and 13 respectively. In the 
fourth line the jig to be used is marked ‘ A, 
as it is the first special-tool that would have 
to be used for drilling this particular hole. 
The second specimen given will mostly ex- 
plain itself. In this case the article-symbol 
has been given but two characters, because 
one concern is not supposed to build a great 


many distinct types and kinds of reapers. 
“R” is taken as suggestive of the word 


om 
”, 


the number ‘ preceding it, 
showing that it is the 5th pattern made. This 


«c reaper,” 


class of machines are frequently remodeled 
somewhat each year. Therefore a new num- 
ber would be used for each year’s style or 
pattern, and the letter “‘ R” would be retained 
indefinitely. 
be considered desirable to omit shop number- 
ing, the article-symbol (prefixing the piece- 
symbol) would probably be sufficient to refer 
to in ordering duplicate pieces, as where a 


If in this class of goods it should 


thing is remodeled every year or two and 
built up in very large batches, ready fora 
season’s use, it is not likely that any changes 
would be made in the design until the next 
pattern is gotten up; and this can be again 
distinctly identified by the with 
which its article-ssymbol is commenced. — It 
will be noticed here, that the piece-number 
runs into higher figures than with some other 


number 


kinds of machinery, which is supposed to 
happen on account of the very large number 
of pieces in a reaper. 

In the third specimen the scheme of sym- 
bolizing is to use the initial of the word ‘ pis- 
tol” as one of the characters, and to designate 
the different kinds by another letter, it: being 
probable that there would not be more than 
twenty-six kinds. Should there be, however, 
a third letter could be used after a while. In 


COMMERCIAL SYMBOL NAME. 
NamME.—For For Manufactur- 
Price-lists, Es- ing—in Office, 
timates, Or- Drufting-room 
ders, etc. and Shop. 


this class of goods there is not supposed to be 
a series of regular sizes, as there is in lathes, 
It will be noticed that 
the shop-number is here given prefixed to the 
commercial symbol for the piece, it being 
probable that slight changes would occur in 
an article of this kind without its distinctive 
name being altered ; and such changes would 
not be likely to occur by seasons, as in the 


pumps, presses, etc. 


so 





MACHINIST 


| . . 

| for a given general style, another set from 11 
from 21 up for a third, etc., etc. In the case 
of stoves, it is not usually practicable to put 
/on a shop-number, but as it is customary, 


}each piece, the piece-symbol will positively 
\identify for ordering duplicate pieces—its 
| letter being changed, as usual, when each al- 
iteration is made. 
symbols in the specimen explain themselves. 
In the stove business they can be few and 


simple. 


For sewing machines and such articles the 
symbols may well be arranged on the same 
general plan as for pistols and guns. The 
shop-numbers (if put on) will run high ; but 
they need not be bothered with, in ordering, 
if the pieces are marked with the proper sym- 
bols. The article-symbol can be short, as the 
maker usually doesn’t make anything else, 
and there are but few kinds. 

Regarding article-symbols in general, there 
must be considerable taste, ingenuity and fore- 
sight exercised to plan a good scheme which 
will be euphoniousand convenient, and which 
will not constantly manifest a fiendish tenden- 
cy to get itself ‘all mixed up.” The use of 
the ‘‘ initial” principle is excellent as far as it 
goes, and it may oftentimes, as above stated, be 
employed for important articles—in which 
case it is convenient on account of its suggest- 
iveness, as an aid to memory. It must, how- 
ever, be remembered, as was explained in the 
former paper, that symbol characters are 
often merely arbitrary. For example, a con- 
cern might be making planers, with the second 
from the smallest crank-planer called ‘‘ Planer 
2C P”; while the third size of rack-planer 
might be ‘‘ Planer 3 RP.” They may, after 
a while, wish to make Pumps or Presses a 
staple article, in which case the letter P could 
not belong to either of them exclusively if it 
had already been appropriated for Planers. 
In some cases, however, it might be used for 
these machines also, if the second letter was 
arranged as the initial of some other adjective 
than ‘‘ crank,” in order to avoid such confu- 
sion as would arise from initializing the terms 
‘* crank-planers”’ and ‘‘ crank-presses.”” 

In dealing with operation and tool-symbols 
there is no great rigidity required about not 
changing ; because customers have nothing 
to do with them, and because when an opera- 
tion or a tool is succeeded by another one, it 
becomes forever obsolete, and can afford to 
bequeath its name and title to its heir-at-law. 
If there is danger of interfering with a piece- 
work or cost record, a new one can be made 
with a proper date, which will, of course, in- 
It will be noticed, 
however, that its complete name (by which it 


dicate the latest revision. 


is identitied) does not remain the same, as that 
part of it consisting of the article or piece 
symbol, or both, does become different. 

A feature of value in the planning of these 
symbols will be noticed by an inspection of 
any ‘‘string” of four of them in the table, 
viz.: No two letters or two figures are con- 
tiguous upon either side of a hyphen, or, 
other words, letters and figures are alternated 
when placed at the beginning and end of dif- 
ferent symbols. Thisis to prevent the danger 


of running two figures together into one 


number, in sound, while carelessly pronoune- 
‘ng them, without-pausing the voice properly 


at the hyphens. This, in a verbally given 





case of reapers. The shop-number is put 
high, as pistols are usually a prolific breed of | 
The first character ‘“‘D” could of | 
course be a number, instead of a letter, if de-| 


sired. | 


vermin, 


In the fourth specimen the case of a stove | 
is given, and the letters used are initials of | 
the adjectives in the name of the stove, rather 
than of the word ‘‘ stove” itself, in order to | 





cover the great variety of names necessary, | 
due to the frequent changes of patterns. | 
Probably a good scheme here would be to | 
use the letters ‘‘K C” for ‘kitchen coal = 
(or “C C,” if preferred, for ‘* coal | 
cook” stove). A ‘‘ parlor wood” stove might | 
“PW,” ete. A number used at the be- 
ginning of the symbol will designate the size, 


stove 
be 
it being supposed, in the specimen, that there | 


be but (numbered ‘‘17”’) 
smaller than the ‘eight inch” given. After | 


would one size 


order, might cause confusion. 

shop-numbers ”:—A quantity 
of consecutively built may 
known in the factory, by the first shop-num- 


In regard to ‘ 
articles 


ber given to one of them after the last change 
in ‘* 
and wntil some other change is made. 


style” was made in any of their pieces, 
After 
such other change, then the first number that 
happens to be used will form another tempo- 
rary ‘‘style-adjective,” so to speak; and so 
on. This same knowledge of change can be 
had by inspecting all the style-l-tters of the 


1 


| 
| 


we have the piece-symbol for commercial use, up might be used for some other style, and | 


and easy, to cast some kind of marking upon | 
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size in regard to width and height. In the | running through several numbers, from 1 up, | than his, which occurred at the times of st: |¢ 


changes. This will hold good just the sa 
if a certain size or kind of articles are ).\ 
numbered consecutively (but with gaps 
occurs sometimes where each individual 0! 


type (regardless of size, etc.), is numbered 
sequence, 
A few general rules, for the guidanc 


| the designer in getting anarticle ready for 


The operation and tool- | 


| 


| 





jas ‘138 K” instead 


in | 


| 


market, after it has been perfected toa sta 
ard of excellence which probably will not 
quire a great deal of altering for some t 
to come, may be expressed as follows : 
Ist.—Give the article its symbol, consist 

of two, three or four characters, prefera 
all letters, but perhaps partly figures or 
figures, as euphony and the probable taste 
the public may require. For commer 
uses prefix this symbol with a noun wh 
expresses the most general and best kno 
name of the article in question, as ‘‘ Lat 
13 K,” ‘“‘ Press ACM,” etc. If practicab 
let the last character, at any rate, of the sj 
bol, be a letter rather than a figure, to av 
possible confusion with the piece sym] 
which follows, when the symbols are spo/ 
in series. Take a long look ahead, trying 
anticipate future additional sizes and kinds 
the same article, and other analogous artic! 


sO as to arrange a comprehensive syst: 
which will logically tit them all. If the 
ticle is suitable, a scheme may be adopt 


wherein one of the characters of the sym! 
is to represent the general type of article, « 

a particular Avvd, and the remaining 0: 
(should there be three) the siz 
the same kind. If there are but two, indicate 
type and size. If the figures 1, 2, 3, ete., or 
the letters A, B, C, ete., are used to designit 
sizes, try to foresee the smallest possible si 


in a series 


of that particular series that might ever | 
built, placing the first size built far enou 
along so that the smaller ones may have the 


small numbers, or the early letters, alph: 
betically considered. If the article in qu 
tion very important type, and 

likely to be permanently produced by the 
concern, its initial letter may be used for th 
type, the initial of the proper adjective for 
the kind, and a letter or number, in pro; 


s 


is of a 


t 


sequence, for the size, as above indicated. If 
the article has some variable quantity (as thy 
bed length of a lathe), while other general sizes 
remain the same, a scheme niay be used wher 
one or two figures in the symbol express such 


quantity—the other figures or letters indica! 
ing size, or type, or both. This may son 
times require four characters, as ‘‘12 BI 
for the second size of a 12-foot bed lath 
“8CL” standing for the next larger si 
when it happened to have an 8-foot bed 
Other appropriate schemes may be devised 
suiting special conditions. Sometimes two 

In some Cas 
their arrangement may have to be merely «i 
bitrary. 

2d.—For factory purposes give each stand 


symbol characters will suffice. 


ard article, as above defined, its symbol alo1 
‘Lathe 13 K "—tl 
for the sake of brevity, in speaking it, 
paper al 


of 
and 
writing and stamping it 
metal. 

3d.—Give each piece 


upon 


7 


(or group of pic 


f 


which cannot be taken apart) a number of 
own, all numbers being properly ‘‘ gapped 
to allow for future interpolations—accordi! 
to the general scheme given in-the form 
paper. With this number place a letter 1 


|resenting the ‘‘style” of the piece, that 


| ‘* A” for the first construction, ‘‘B” for t 


all be | 


| devoted to it only. 


piece-symbols of that article, but it is some- | 


times more convenient to express in this gen- | 


eral form the ‘‘ style” of an article, as a whole. 
If a customer orders a piece, and mentions 
the shop-number of the individual article for 
which he wants it, then his article is sure to 
be exactly like a// those bearing numbers be- 
tween certain two numbers, higher and lower 





second construction after one change, ete. 
4th.—Carefully analyze the necessary ope 
tions upon every piece, so that each one m 
represent the effort of one person (or all 
group of persons) during one period of. ti 
Give each operation 
number, preferably reserving the first | 
for buying and preparing material, ete., a! 
starting regular machine-shop operations : 
No. 1i. In this numbering allow ple1 
gaps” for future changes and alterati: 


say, 
of sé 
due 


s 


to improved methods or special machin 


.—Give to each special-tool (or separ 
part of a tool not attached to other parts) us 
in each operation, a letter of its own—as *’ 
for the first tool used, ‘*B” for the secon 
ete. In this case the exact sequence is not 


much importance, as there are usually 1 



















































































Shrsy 


ay 


ie ieee ae = 















DecEMBER 8, 1888 





ry many of these tools. Should there in a 
re case be more than 26, use double letters 
ter exhausting the single ones. The ‘‘ gap- 
ig” of letters is not usually necessary, as 
quence must not be depended on ; but rather 
indard instructions for the conduct of opera- 
ms. If a tool will do for two or more 
eces, or two or more operations on the same 
ce, or both, mark it with all the symbols 
the pieces or operations to which it is com- 
on, thus: 


p P—2 4 _ inp orsDP—2H—} 
3A : 17 
, 2H 15 =! 
, pe >» 2H_ 15 _ 
— B,” or ‘“‘D I ete B. 
6th.—In general, mark the article with its 
symbol upon the most imporfant piece, 
usually the frame, prefixing it with the noun 


representing the full commercial of 
the article, if desired. This marking may be 
in cast, stamped or painted letters, and should 
preferably not be upon a 
plate, as the latter is too easily removed, 
and so the identification of the article lost. 
If practicable, and not too expensive, stamp 
or otherwise mark each piece with its piece- 
symbol. In some cases, where a perfect indi- 
vidual identification is desired, the article- 
symbol may be prefixed, but this, in most 
cases, Will be too much trouble. 

ith.—Mark the article-symbol all 
main drawings, and the piece-symbols upon 
In 
cases Where pieces themselves are to be stamp- 
ed or otherwise marked, the location of such 
marking will show upon the drawings, and 
will serve the purpose just indicated. Where 
practicable, mark the piece-symbol on the 
pieces exposed to view on the various views of 
the main drawings. This is best done with 
blue ink, diagonally, that it may be dis- 
tinguished from the black lines of the draw- 
ing and the red dimension-figures, etc., both 
by color and general position. Mark all pat- 
terns with the article-symbol, followed by the 
the proper piece-symbol, with a hyphen _ be- 

Preferably the name of the ‘‘ con- 
should precede the symbols, thus iden- 
tifying the pattern in all respects when sent 
to outside foundries, etc. If desired, these 
symbols may be followed by the operation- 
symbol representing the ‘‘ casting” of the 
piece, and the proper tool-symbol for the pat- 
tern—regarded asa ‘‘ tool.” The latter meth- 
od is of course the most systematic, and logic- 
ully agrees with the treatment of other special- 


name 


separate name- 


upon 


or near each piece on detail drawings. 


tween. 


cern” 


tools. It is, moreover, of practical use where 
metallic patterns may be mistaken for castings 
made from them. In many Cases, however, 
such refinement is not necessary, and the first 
two symbols only may be used. Each sepa- 
rate member of a pattern should be labeled, 
und if some member is changed about with 
other pieces, so as to make more than one 
kind of casting, it should show all the piece- 
symbols pertaining thereto, Mark other spe 
cinl-tools (logically speaking, working-draw- 
“sas well as patterns should be re%arded 
ind treated as special-tools), such as gauges, 
“s, special boring-tools, ete., with the article, 
ce, operation and tool-symbols, strung out 
proper sequence, with hyphens between. 
Of course it is better to also have on them the 
ime or initials of the concern ; but as such 
ols should have a definite 
other place in the shop where they are always 
(which invariably be 
beled with the same mark the tool) 
is latter marking is not so essential as it is 
the case of patterns, which are apt to be 
On large jigs, 


bin, drawer or 
ept place should 


as 1s 


ut out to various foundries. 
the marking may be in large painted 
wacters, as well as in stamped smaller ones. 
\Vhere tools are already hardened they may 
Where practicable, paint jigs and 
like a distinetive color, not on 
of Vermilion often 


rves a good purpose. 


etched, 
ich 


ticles 


used 
manufacture. 


Sth.—Keep proper énder-books, arranged in 
lumns somewhat as described in the former 
per, but amplified for the additional sym- 
ls not there mentioned, This is that full 
formation may be kept regarding the birth, 
wth, development, and perhaps the death, 

ach article and each piece thereof ever 
inufactured by the concern. The form of 
h books will of course vary with the na- 
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of the owner; but if the general principles 
herein indicated are carried out it will be 
found that the comprehensive 
enough to allow such considerable latitude 
in the way of details, that no concern need 
feel that it is necessary to adopt the exact sys- 
tem of some other one. 


system is 


——- ome 


Shop Notes. 


By JARNO. 


No. 


SCREW-PITCH THREAD—TERMS USED IN CON- 
NECTION WITH A WORM. 


13. 





If we have an axial slice section of a 
screw, can we tell the pitch of the screw ? 

A slice section is one that shows the out- 
line of anything at the place sectioned, and 
does not show any part that is back of, or 
below, the place sectioned. An axial slice 
section of anything that has an axis repre- 
sents the outline of a section, from the axis 
to the outside. In Fig. 1 we have an axial 





we have an axial slice section of a screw, and 
wish to know its pitch, we have but to meas 
the between the 
peaks, as at ?’, Fig. 1. Again, there are in 
the market, tools called screw-pitch gauges, 
which consist of several pieces, notched some- 
thing like Fig. 1, each piece being a gauge 
for a single pitch. A gauge that has notches 
one-eighth of an inch apart is stamped with 
the figure 8, signifying that the gauge thus 
stamped is for screws eight threads to one 
inch. Now, if we put an eight-to-the-inch 
screw-pitch gauge against the slice section, 


ure distance notches or 


Fig. 1, and the notches of the gauge fit those 
shall 
screw, Fig. 2, is one-eighth inch pitch, ac- 
cording to the intent of the gauge makers. 

that is called a 
worm, the gear being called a worm gear, or 


of the section, we conclude that the 


A screw drives a gear 


a worm wheel. In Fig. 3 we have an axial 
slice section of a common form of worm. <A 
few teeth of a wheel are shown in mesh with 
The outline of the worm 
As the 
worm meshes with a gear the pitch of the 


the worm section. 
section is the same as that of a rack. 


worm must be like that of the gear, in the 
sense that the term pitch is applied to a gear. 
Hence, the pitch of the worm is the distance 
between the centers of two adjacent teeth in 





e of the business, and the skill and taste 


the slice section as at P’, Fig. 3. 


MACHINIST 

The teeth of a worm wheel and the thread 
of a worm can also be given in diametral 
pitch, the same as the teeth of a gear and a 
rack, but this does not affect the question we 
are considering. 

Now if the foregoing were all that is meant 
by the term pitch, when applied to a screw, 
or to a worm, we would say that we can tell 
the pitch of a worm when we have its axial 
slice section. But when applied to a screw, 
or to a worm, the term pitch has another 
meaning. The mathematical conception of 
a screw is that of a helix, or a line that 
winds around a cylinder and moves endwise 
winds. The distance that the helix 
moves endwise, when it has made one turn, 
is called the pitch of the helix. A screw or 
helix that moves more than one inch in one 
turn is often called a spiral. With a ma- 
chinist, the helical line of the mathematician 
becomes a thread ; a screw being a cylinder 
upon which is wound a thread at a constant 
angle with the axis, or, a screw is a cylinder 
in which is cut a helical, or spiral groove, 
leaving the thread solid with the body of the 


as it 











Double Threaded 


Snore Notres.—ScrREW-PitrcH THREAD. 


cornered thread wound around a cylinder, 
making the common sharp-threaded screw. 
This serew has but one thread, and is com- 
monly called single-threaded. The term one 
thread does not mean one thread to the inch. 
One thread, or a single thread, can be wound 
around a cylinder any number of times in a 
given length. Each complete winding of the 
thread around the cylinder is called a convo- 
lution. Hence, when we speak of a single- 
threaded screw as having a certain number 
of threads inch, we that the 
thread winds around this number of times in 
one inch; or, what is the the 
number of threads to one inch is the number 
A convolution 


to one mean 


same thing, 
of convolutions to one inch. 
in a screw corresponds to a coil in a spiral 
spring. A screw can have any number of 
threads. The screw, Fig. 5, has two threads, 
and is commonly called a double-threaded 
screw. Fig. 6 has three threads, or is triple- 
threaded. 
terms four-threaded, or five-threaded, can be 
used in order, though fourfold is quadruple, 
fivefold is quintuple, sixfold is sextuple, 
sevenfold is septuple, and eightfold is octu- 
ple. In Fig. 4 the distance that each turn of 
the thread moves, in a line parallel to the 
axis, is the same as the distance between two 
That is, one turn of the 


For threads more than three, the 


adjacent threads, 


=) 


nut NV would move it the distance  p, which 
is equal to the distance P’. In the double- 
threaded screw, Fig. 5, the distance that each 
turn of the thread moves in a line parallel to 
the axis is equal to twice the distance be- 
Thus, one turn 
of the nut .V movesit the distance  p, which 
the distance P’. In the _ triple- 
threaded screw, Fig. 6, one turn of the nut 
N moves it the distance / p, which is three 
times the distance P’. 

Now, in the technical books we are met by 
the definition that the pitch of a screw is the 
distance, measured parallel to the axis, be- 
tween two convolutions of the same thread, 


tween two adjacent threads. 


is twice 


or, What is the same thing, the pitch is the 
distance that the screw would move in a nut, 
In Fig. 6 one of 
the threads is marked 7, 7, 7, as it comes round 
on the under side. The technical books say 
that the pitch of this screw is the distance be- 
tween the convolutions 7, 7, 7, no matter how 
many other threads are between /, 7, /. 

Here we have a lack of clearness in the 
meaning of terms. 


when turned once around. 


The pitch of a worm 





slice section of a screw, the end of which is Screw. Thus in Fig. 4 we have a three-. may mean the distance between two adjacent 

shown in Fig. 2, the slice having been cut ER OF SOS | OF ee 

out of the groove A. may mean the advance of a thread 

Now what is the pitch of this screw ? 2 ee ee ee 

When used in connection with machinery, alt on terms that are clear is the ob- 

the term pitch is commonly applied to three ject of this paper. 

kinds of work: the pitch of holes, as of rivet Te define a0 simple s thing as 

holes in boiler plates, is the distance between - Coenen & 5 see eee 

the centers of two adjacent holes; the pitch ~ - CES HRD OE TE GOR, eee 

of a gear is the distance between the centers seem that there should be the 

of two adjacent teeth, measured along the — a we ae 

pitch line ; the pitch of a screw, as defined minions But their terms differ. 

by Webster, is the distance, measured on a P bishesags — ie : 

line parallel to the axis, between two adja- Fig. 6 ~~ YS GRE PEM, SON ee ee 

cent threads, or convolutions of the screw. Lead =}=2} to 1 = er a 

From the foregoing it would appear that, if Pitch= P={=8 to 1 pitch; MacCord says helical pitch; 

Triple Threaded Joshua Rose says true pitch. 

| The Brown & Sharpe Manufac- 

PI { turing Co. and the Pratt & Whit 

LAPAAAAY Z ney Co. say lead. From these 

| terms I would select helical piteh 

i he } and /ead as being clear and exact 

4 when applied to the advance that 

Fig. 1 a screw thread makes in one turn 

Fis. ‘ of the screw, and as being the 

‘ best for common use. To me, 

helical pitch is the most expressive, 

wy though Jead may be preferable in 

| “hp hp- the shop. The meaning of these 

two terms is the same, and when 

ieee ee ee \ either of them is on a drawing it 
should not be misunderstood. 

To designate the distance be- 

tween two adjacent threads, 

—SSSS | when a screw has more than one 

¢ NS thread, Rankine says divided 

vi ei : Ni Las pitch, and Unwin says divided 

Fig. 5 axial pitch. These terms are well 

Fiy. 4 Te ape rer ee Te enough technically, but they are 

The Bitch! Stoll hardly suited to the workshop. 


In speaking of the distance be- 

tween two adjacent threads of a 

worm, it is correct to use the same 
terms that are applied toa rack. That is, the 
circular pitch is the distance P’ in Figs. 4, 5 
and 6. If, upon a drawing, we use the term 
helical pitch, or the term lead, we can upon 
the same drawing say simply pitch, instead 
of circular pitch, to designate the distance be- 
tween two adjacent threads. I would also sug- 
gest that the words screw pitch can easily be 
understood to mean the same thing as helical 
pitch or as lead; and that the words thread 
pitch can be understood to mean the distance 
between two adjacent threads or convolutions 
The term circular 
pitch might not be quite clear when applied 


of a screw, or of a worm. 


toa screw that does not drive a gear. 

In summing up, if P’, Fig. 5, is one-eighth 
inch, we would say that the lead, or the heli 
cal pitch, is one-quarter inch, or four to one 
inch, and that the thread pitch is one-eighth 
inch, or eight to one inch. Under Fig. 5 is 
seen What can be put on a drawing. Under 
Fig. 6 is seen what can be put on a drawing 
for a three-threaded or triple-threaded worm 
to drive a gear of one-eighth inch circular 
pitch. 

In seeking information upon the subject of 
terms in connection with a 


used worm, | 


have written to George M. Bond, with the 
Pratt & Whitney Co., to Frank Bement, of 
Bement, Miles & Co., and to Ambrose Swa 
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sey, of Warner & Swasey. I hereby thank 


each for his kind and full answer. They all 
see the need of a better understanding as to 
terms to be used. I hope that this paper will 
meet with their approval, and with the ap- 
proval of each reader of the AMERICAN Ma- 
CHINIST. 

a -o=:- = 


LETTERS FROM PRACTICAL MEN. 





Cast vs, Cut Gears, 


Editor American Machinist: 


Ina recent issue of the AMERICAN Ma- 
curntist, W. H. Booth makes the statement, in 
his very interesting letter on quick-return 


planers in England, and their antiquity, etc., 
that the foundryman must be deficient in 
skill if he cannot cast a gear with teeth that 
are true to pattern, and it should run as well 


asacut tooth gear, all other conditions the | 


same, or words to that effect. 

The question arises, if it would be possible 
to make, in 
in America, with American irons, all other 
conditions being the same. 
is familiar with American irons, and 
founding, knows that great variations exist 


Everyone who 
loam 


in castings from the same mixtures of differ- 
ent brands of iron, caused by the difference 


England, with English irons, a | 
true gear, or nearer truth, than could be done | 


in temperature at which the metal is poured, | 


how soon shaken out, and how placed when 
shaken out—if in piles with others, or sepa- 
These 
multiplied tenfold, if changes are made in 
the brands of iron. 


rate, etc. variations in shrinkage are 


The writer witnessed a splendid attempt to 
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any effort to adapt them to circumstances 
that immediately surround us. 
Seeing an excellent set of shop rules in a 
factory once, I asked the proprietor for a 
copy. He gave me a printed copy, but I did 
not nail it up in the shop with which I was 
connected until the trimmings were altered 
to suit circumstances without destroying their 
general intent. 
B. Crank will pardon me for not reading 
the preface of Chordal’s book, when I tell 
him there wasn’t any in the copy I read, as I 
presume the chap that borrowed it before I 
did had torn it out. He undoubtedly knew 
a good thing when he saw it. 
| The article of C. L. Redfield reminds me of 
an article of instruction in drawings in 
| another mechanical paper recently, in which 
| the writer, after long explanations as to care 
of tools, use of paper, ink, etc., and instruc- 
|tious as to their use, finished his article with 

a sort of moral, the gist of which, asnearas I 


could make out, was, ‘‘ that it was a good 
thing to know, but not essential, and nobody 
did it that way now-a-days anyway.” 

Mr. Stillman’s reference to shrinkage of 
blue prints is well taken. Ihave found that 
‘genuine helios paper shrinks about ;,” in 
| 30" sheets, if allowed to dry in a cool place, 
and the same sized sheets will shrink nearly 
8’ dried by a stove. The other cheaper grades 


| of stock are liable to shrink anywhere. 


| 
| 
| 
| 





| 
| 


lessen machine work on a large contract for | 


columns. 
made to cast the ends right to size and true. 
Excellent provision was made to set the chills 
in the 
One was cast asa sample, to see just how 


mould soas to have them come true, 


much the shrinkage would be, and subse- | 


To save something, chills were | 


quent ones were made, with shrinkage allow- | 


ance, as per first one or sample. 
some 
Back 
RR. there. The re 
sult of all this preparation was, that there 
not three columns in the lot that were 


Bay, Boston, Mass., over the P. & B. 


Sane street extension 


were 


There were | 
ninety or more of these columns for | 


Another thing I do differently from text 
book rules: I make dimension lines full, in- 
stead of broken. 

Now, which is safest, on a soiled drawing, 
or dark-blue print ? W.S. Rocers. 


give a description of the instrument, and 
manner of using it. The term or name which 
he gave it was the Pitch Compass. 

The following is his description : 

‘« By this instrument [the pitch compass], 
the pitch of the screw at any distarce from 
its axis can be readily ascertained ; and I 
think it right to state that more labor, with 
greater accuracy, can be performed by one 
man ina few minutes withthe pitch compass 
than by three men in several hours by the 
old methods. 

‘*The pitch compass is very simple in its 
construction and use, as the following de- 
scription and application to practice will show: 

‘(FG is asection of the boss of the screw, 

jand L M itsaxis; A Bisa beam compass, 
| whose center O is the center of the boss 
through which the axis of the screw blade 
passes. 

‘*The beam compass A B, which is made 
sufficiently long to extend from the axis 1 M 
to the extremity of the screw blade, is di- 
vided into feet and inches, and constructed in 
such a manner that it will turn around the 
axis LM, tixed on a graduated circular disk, 
with perfect freedom. 

‘‘( Disa brass rod, graduated into inches 
and tenths of inches, placed neatly in a 
groove, which is fixed firmly to a slide which 
moves freely from B to 0. The rod is al- 
lowed to move in the groove in the direction 
of CD, at right angles to A B, and the slide 
and brass rod can be fixed in any position by 
means of clamp screws. 

‘‘Suppose it be required to measure the pitch 
of the screw blade at a distance of eight feet 
from the axis of the screw. The slide Z is 

then fixed by a clamp 
screw at a distance O 
EK, eight feet from the 
center O; then the 








height HD of the beam 
compass from the screw 
blade is observed to be 
seven After 
this, the beam compass 
A B is moved gently 


inches. 








Scheme to Facilitate Oiling. 


exactly the same length, and special plates Kditor American Machinist : 


were cast to suit the individual lengths. 

An attempt to substitute cut with machine 
cast gears came within the writer's experi- 
ence. 

The owners and inventors of a machine for | 
moulding gears had every inducement to get | 
perfect cast gears, but, in a trial of about a | 
dozen gears, there was not one that would | 
run smooth, and it was abandoned, and the | 
experimenters returned to the cut tooth gear, 

The fact about a gear, or anything round 
in the cast-iron line, is, that it is not round ;: 
and, owing to the unequal contraction of the 


metal while cooling, the piece, whatever it | 


‘the punch the other day. 


I had to put a new bush in the fly-wheel of 
I tried a scheme 
to facilitate the oiling. 

While I had it in the drill press to drill for 
a dowel, I drilled a ;*, hole in the hub, as per 
sketch. I tapped the open end for a 8-pipe 
and closed it with a plug, which can be re- 
moved to clean out the hole. 

I stopped up all the old oil holes except 
This I tapped for a }” pipe thread and 
got a T head plug out of the scrap. By the 
old way, when the wheel had made a half 
revolution, the oil all dropped out of the 


one, 


may be, will flatten, so to speak. There are | Decatur, Ill. 


such a multitude of causes for the unequal | 
contraction, that it is impossible to govern 
all of them, and hence the inferiority of cast | 
gears, compared to cut, for smooth running, 
Now, the question that would interest many 


to have answered is, ‘‘Do American 


irons | 
contract more than European irons?” It is 
generally admitted that American irons are 


trifle harder, and 
more stubborn to work, hence they no doubt 


stronger, more dense, a 


do contract more than foreign irons ; at least 
the writer is under that impression. 
L. C. JEWETT. 


Drawing-Room Expenses, 
Editor American Machinist : 

I would like to say in reply to B. Crank’s 
criticism of my previous articles on the above 
subject, that he must have failed to carefully 
my first would 
have seen that I only tried to show how much 


read article, otherwise he 
I valued Chordal’s instructions by their com- 
plete adoption in my work, and the advan- | 
tages gained thereby. 

They were written about eight years ago, 
and were the foundation laws to guide to im- 
proved systems, lasting long after the old “ I- 
know-it-all” methods have passed away. I 
think their author would think little of us if 


we swallow them down in a lump without! the instrument is designed, he proceeds to 


round through an angle 
of thirty degrees,* mark- 
ed on the graduating disk on which the center 
O is fixed, while the slide and brass rod 
remain fixed ; the brass rod is then lowered, 
so that D again touches the blade of the 
screw, and the height H D is now observed 
to be twenty-five inches. 

‘*The difference in the height of the beam 
compass A #B from the screw blade in the 
two positions is eighteen inches ; therefore the 
pitch of the screw blade is eighteen feet. 

‘* A pitch compass has been constructed by 
the author, for the use of the Master Ship- 
wright of Her Majesty’s Dockyard, Ports- 
mouth, and Andrew Murray, Esq., Chief 
Engineer of Her Majesty’s Dockyard, Ports- 














hole. STUCK. mouth, has made an admirable one for his 
use in the public service, on the same princi- 
(2 Fee ple as the above. 

' ie ‘By means of the pitch compass, 
the screw propeller for the ‘ Daunt- 
less,” whose diameter is 14 feet 8} 
— FO G | ; inches, Was measured, and found to be: 

i I E| B Radius. Pitch. 

lI] } 2 reer 16° 4” 

[ a 5 Deen asa dimen caieerecs 16° 74 

Re aetna rae acicien coke 16° 94 

ed CO SSA GOES Are aera 16° 11 

Bad viaelatauraisa cathe riee aike 17’ 2 


The Pitch Compass, 


Editor American Machinist: 
I observe in your issue of October 27, 
Query No. 464, in relation to measuring 


pitch of screw propellers, ‘* Whether any pat- 
ent fora machine to obtain the pitch of a 
screw propeller has ever been taken out;” 
and in your issue of November 24th a note 
from your correspondent, Mr. Booth, as fol- 
** There an instrument devised 
within the past five years for measuring the 
pitch of screw propellers,” 


lows: was 
etc, 

Now I would call your attention to the 
fact that Professor Robert Rawson, of Ports- 
mouth Dock Yard, England, invented a very 
simple instrument for this purpose in 1850, | 
and published a description of it in his work | 
on ‘‘ Screw Propellers,” in 1851. 

After explaining the principle upon which 


| degrees bears the same relation or proportion to 


‘‘Hence the pitch of the screw increases 
from the extremity of the blade to the 


’ 


axis.’ 
C. 


Rope Driving. 


Editor American Machinist : 


Rope Driving, in the AMERICAN MACHINIST 
of July 21st, that he gives the effective working 
tension of the ropes, without reference to the 
centrifugal stress, which makes the total ten- | 
sion upon high speed rope so very much in ex- 
cess of its apparent tension. Very nearly, the 
additional tension due to centrifugal force is 

* The reason of moving the beam compass 
through 30 degrees is evidently that the are of 30 


the full circle as one inch bears to one foot: that | 


ae. : | actually, 
I notice in an article by Mr. Brown, on| 





— ; 
La a where W is the weight per foot run | 


| the rope, and V its linear velocity in feet px 


second. Of course, the working strength « 

the rope determines its nominal tension, whic 

must vary with the velocity. The workin 

tension must, infact, be simply the differen: 

between the allowed total tension and th 
centrifugal tension. As the latter increas: 

as the square of the linear velocity, whils 
the efficiency of a rope only increases direct], 
as the velocity, it follows that, beyond a ce: 
tain speed, there is no advantage in increas: 
of velocity. Atacertain high speed, in fact 
the centrifugal tension entirely absorbs thi 
strength of the rope, which can only draw 
itself around. Hence there is an early limit 
beyond which it is not well to go. For cot 
ton ropes this limit is about 7,000 feet per 
minute, whilst 5,000 is the probable best 
speed for maximum efficiency, as it is obvi 
ously unwise to run faster than 5,000 if th: 
higher speed gives no increase. 

Rope gearing, as Mr. Brown says, absorbs 
more power than either belts or teeth, but 
ropes are so very convenient in application 
that they have become almost universal. They 
[in England] do not, however, take up so very 
little room, and all new factories built for 
rope driving have a special rope chamber 
built in, suitably fitted with platforms and 
staircases to give access to the pulleys on the 
various second-motion shafts and their bear 
ings, which are double, and should be at 
least three diameters long, to prevent undw 
wear from the tension of the ropes. 

The following few particulars of rope in 
stallations may be of interest. 
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Cases A and B are quite recent examples, 
and show the increased confidence placed in 
ropes as the result of experience. 

The case # is an example of a mill altered 
from tooth gears to ropes. Before the change, 
the power developed was only 327 horse- 
power, showing a large loss in the ropes. Of 
this case, however, we may say definitely 
there are double the necessary number of 
ropes, as I pointed out when the change was 
made, now some seven years ago. 

If worked out per area of rope section, the 
smaller ropes would, of course, show a pro 
portionately higher stress, and the first two 
cases would appear still further in advance of 
the older examples. 

Case A, thus figured, will run out at nearly 
double the total tension of case D or case F, 
while case B is really very near to case A in 
actual stress per fiber. 

In addition to the total stress made up of 
the work and speed, there is always some 
thing further to be added for the tension of the 
rope itself, which increases the total running 
tension by the amount of the tension on the 
slack side of the This, of course, 
varies with the tightness of the rope, and is, 
therefore, dependent upon the length between 
pulleys, and the amount of sag allowed. 
This may always be considerable, for with a 
quite slack return side it does not appear that 
slipping takes place ; and as the return side 
is, or should be, always the upper side, any 
slackness adds to the length of the circumfer 
ence of pulley embraced by the rope, and so 
assists its grip. With slack ropes, as with 
belts, the working is easier and better; and 
the ‘‘ initial” tension of 
called theoretical man, who deals with impos- 
sible ¢nertensible cords, does not require to ex 
ist in practice, the grip of the rope on the V 


rope. 


the so- 


| grooves being amply sufficient to ensure a 


proper hold with such slack side tension 
as given by the weight of the hanging 
catenary of slack rope. In some mills the 


whole of the driving is done by ropes, no 
there 





is, 1-12th. Of course, other proportions may be used, | hand, have adopted gearing throughout, for 


cross shafts at all being employed, 


| being, in fact, not a single pair of wheels in 
| the mill. 


Some of the newest mills, on the other 
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ji. economy in running, and the saving in| 
space which may be thus effected. 

One of the chief disadvantages introduced | 
by the wide rope pulley is the increase in the 
jongth between bearings of the crank-shaft, 

hough by proper design this need not be 

excessive as at first sight appears ; for, by | 
suitable arrangement of valve rods, the shaft 
bearings may be brought close in to the 
cc nter or boss of the great rope pulley, leaving 
room only for the eccentrics. 


Rope driving has grown in favor, largely 


because of the verdict of the spinners them- 
selves, and other inside machine hands. They 


so much heavier than the old spur wheels, 
aud so very much larger in diameter. In 


. | 

spur gears, diameters of 20 to 24 feet were | 
. | 

usual in large engines, whilst for ropes the | 


The | 


pulleys are 30 to 36 feet diameter. 
speeds are higher, and the pulleys are double 
the weight of the old spur wheels. 

The second-motion shafts are now the line 
shafts, and each carries a rapidly revolving 
rope pulley. The ropes themselves act as 
‘fly wheels” also. All this shows that the 
steadiness of rotation is due to the weight 
and speed of the revolving masses, and prob- 
ably as good results would be obtained from 
spur gearing with a heavier fly-wheel. Many 
pulleys weigh upon 180,000 


rope close 


pounds, 


| 
The loss spoken of by Mr. Brown as be- 


ing due to pulling the ropes out of their 
wedge grooves, is, I think, more due to the 
differences between the ropes themselves, In 


some 80 ropes, divided into four or five groups | 


of different lengths, it is difficult to secure 


the conditions necessary to minimum friction. | 


These conditions are that every rope should 
be: (1) of one length ; (2) of uniform ten- 
sion; (8) of uniform elasticity ; (4) of uni- 
form diameter. 

The first condition is impossible, for there 
are always several groups of two, four, five, 
etc., ropes per group, according to the weight 
of machinery per line shaft driven; and while 
one group of ropes drives the bottom floor, 
another drives the second, and so on, up toa 
fourth or fifth floor. 

The first condition is not important when 
lacking only between different groups, be- 


cause each group is virtually independent, | 
the best result will be obtained when | 
each single rope drives an independent pul- | 


and 


ley. It is important, however, that each 


rope ina group should be uniform in length, 


Modern Locomotive Construction. 
By J. G. A. MEYER. 
SEVENTY-NINTH PAPER. 


The favorite locomotive main rod is the 
solid one of rectangular form ; that is to say, 
a rod whose transverse section is similar to 


that shown in Fig. 453; they are made stiff 


| enough so as not to buckle. 


Main rods are subjected alternately to a 
tensile and compressive force, due to the 


steam pressure on the piston ; the intensities 
have found that with ropes they get good and | of these forces are increased by the obliquity 
steady turning, and say at once it is due to | 
the ropes, but quite overlook the high speeds | 
of the immense rope pulleys, which are also | 


of the rods, and also by positions of some of 
the mechanism which at times must work out 
of alignment when the engine is running over 
|curves or uneven tracks. The compressive 
| force has a tendency to buckle the rods in the 
direction of arrow 2 (Fig. 457) ; in order to 
prevent buckling in this direction, a definite 
thickness at C and D (Fig. 457) will be re- 
quired; in all main rods this thickness is 
uniform throughout. The main are 
also subjected to a transverse force, due to 
the centripetal acceleration, and this force has 
a tendency to bend or break the rod in the 
direction of arrow 3 (Fig. 456); to prevent 
|any change of form in this direction, a defi- 
| nite depth at A and B will be required ; this 
| depth increases uniformly from A to B. 

| The thickness and depths of main rods, 
| made by different builders and master me- 


rods 














37,699.20 
5,000 — 

Rule 64. To find the thickness and depth 
of the main rod at its smallest transverse sec- 
tion, that at A, Fig. 456, and also the 
depth of the rod at B, multiply the cross- 
sectional area of the smallest section of the 
rod, as found by Rule 68, by 4, and divide 
the square root of the 


= 7.53 square inches. 


is, 


the product by 7; 
quotient will be the required thickness ( or 
D (Fig. 457) in inches 

To find the depth of the rod at A, multi- 
ply the thickness in inches of the rod by 1.75; 
the product will be the depth in inches at A. 
For the depth at #B, increase the depth of A 
by 25 per cent. 

Example 97. What should be the thickness 
and depths of a main rod for a consolidation 
engine, having cylinders 20 inches diameter, 
steam pressure on piston 120 pounds per 
square inch ? 

Here we must first find the area in square 
inches of the smallest cross-section of the rod, 
that is, at 4. In the last example we found 
this area to be 7.53 inches. Hence, the thick- 
ness of the rod will be equal to 

{ 7.53 xX 4 


~ 


‘ 


= 2.07 inches 


The depth of the rod at A will be equal to 
2.07 & 1.75 = 3.62 inches. 

The depth at B will be equal to 3.624 
(3.62 < .25) =4.52 inches. 

Avoiding fractions less than ;'y inch, we 

tind’ that the thickness of 

this rod should be 2; 


“16 











than 60 times the thickness, or connecting rods 
for other engines in which the ratio between 
the length of the rod and the maximum steam 
pressure on the piston differs greatly from 
ordinary locomotive practice should be 
treated as upright columns or pillars, with 
rounded or pointed ends supporting a load ; 
the 
found by rules given in books treating on the 
strength of material. 

find 
with the edges chamfered, whose cross-sec 
This 
believe to be bad practice, as it cuts the 


and dimensions of these rods should be 


Sometimes we locomotive main rods 
tions will appear as shown in Fig. 454. 
we 
metal away in places where it is needed the 
most. Chamfered edges do not add to the 
beauty of a rod, but unnecessarily increase 
the expense of making them, and when done 
The best 
practice is simply to take off the cutting 


no advantage whatever is gained. 
edges to as small degree as possible, so as to 
prevent a person cutting his hands or other 
wise hurting himself in oiling, cleaning or 
inspecting a locomotive, 

of Fig. 455, 


be avoided, because such forms 


Sections rods, as shown in 


should also 

only impair the strength of the rod, without 

gaining any advantage. 

—— ae 

Electric Locomotive at Bir- 
mingham., 


The trial trip of an electric locomotive for 


rrial of an 


drawing the tram cars of the Birmingham 
Central Tramways Company took place on 
Wednesday afternoon, in the presence of a 

















| WY TONG ; Y . g Ui inch ; the depth at A, 38 large number of representatives of the press, 
inch ; and the depth at the corporation, and of the various tramways 
| B, 4, inches. companies. The engine, itself weighing 84 
| Example 98. What tons, has been constructed upon the Julien 
| should be thickness and system, by Messrs. Elwell-Parker, Limited, 
| depths of a main rod for Wolverhampton. In the trial, the electric 
an eight-wheeled passen- locomotive successfully replaced the steam 
ger engine, having cylin- tram engine now used upon the Birmingham 
[ : ders 18 inches diameter, tramways. The gradients in many places are 
hy j CLLIZZT <r maximum steam pressure very steep, rising at Bradford street to lin 17 ; 
Fig. 453 Fig. 454 Fig. 455 in cylinder 140 pounds but the electric locomotive successfully 
per square inch ? mounted this steep and long ascent with a 
: load of sixty passengers, at a speed 
09] of about five miles an hour. On the 
. 1 level and down hill the speed could 
at be increased to ten miles an hour 
without difficulty, and the locomo 
| oe tive Was started, stopped, and backed 
Fig. 456 with ease. The journey from Sta 
tion street to Moseley (a distance of 
; a about 24 miles) occupied about 25 
poe ne minutes, The engine itself is a very 
) neat and compact arrangement, com- 














because, if not, the slacker ropes will have | 


the greater sag, and, therefore, the least total 
tension. Having less tension, they will sink 
less deeply into their grooves, and as by do- 
ing so they virtually increase the diameter of 
the driving groove pitch line relative to that 
of the driven groove, these ropes have a dif- 


ferential velocity upon the pulley relative to | 


the other ropes. A greater length of them 
ll be taken up by the driver pulley than 
| be given off from the driven. The re- 
ilt, of course, will be simply an increase of 


‘driving side tension and a forcing deeper 
o the groove, so tending to correct the 
ilt 


at one side. It is not easy to say ex- 


ly what the details of the rope’s behavior 


y be, but the net result must be friction 
Condition (2) of uniform 
\y be said to be the parallel case with (1), 


tension 


1 loss, 


| can only exist when No. (1) also obtains. | transverse section of a main rod, that is, the 


variation in No. (8) of course means that 


1¢ ropes will stretch less than others, and | divide the total maximum steam pressure on 
lo more work and disturb conditions (1)| the piston by 5,000; the quotient will be the 
| number of square inches in the area of the 


{ (2). Of condition (4) it may be said that 


V failure in uniformity on this score be- 


een the ropes of a set implies a deeper 


king into the grooves of the smaller ropes, | ure on a piston in a consolidation engine is 
(a disturbance of the pitch line ratios of |120 pounds per square inch, cylinders 20 
| inches diameter, what should be the number 


driver and driven rims. 

Virtually all faults result in a disturbance 
this rim ratio, and friction. 
en such a disturbance is caused by some 


consequent 


the ropes revolving on their own axes, 


chanics, for the same class and size of loco- 
motives, vary somewhat, but the average of 
good practice seems to point to the following 
proportions : 


In the smallest transverse section of a main 
rod, that is, at A, the depth f A, Fig. 458, 
should be equal to 1% times the thickness fg ; 
the depth at B, Fig. 456, should be 25 per 
cent. greater than that at 4; and further 
more, the area of the transverse section at A 


should be such as to contain one square inch 
for every 5,000 pounds of the total maxi 
mum steam pressure on the piston. Hence, 
within the limitsof ordinary locomotive prac- 
tice, we may adopt the following rules, which 
are based upon the proportions just given. 
Rule 63. To find 





the area of 


larea of the cross-section at A, Fig. 456, 


transverse section at A. 


| 

| the smallest part of the main rod ? 
>| The of 
| inches ; 


area 


Ist others bed themselves to their grooves|on the piston will be equal to 


{ become partially triangular in section, 
ilst the revolvers maintain their circular | and the number of square inches required in 
of the 


mi, Wearing all round. 


W. HH. Boorn, 


314.16 « 120 = 37,699.20 pounds, 


lthe area of the smallest cross-section 


' main rod will be equal to 


the smallest 


Hrample 96. The maximum steam _press- 


of square inches in transverse section through 


a 20-inch piston is 814.16 
the total maximum steam pressure 





Fiy, 457 


The total maximum steam pressure on the 
piston is equal to 254.47 « 140 = 35,625.80 
pounds. 

According to Rule 68, the area of the small- 
est cross-section should be equal to 
35,625.80 

5,000 
cording to Rule 64, the thickness of the main 
rod will be equal to 


7.124 square inches; and ac 


{ 7.12 < 4 

‘ 
The depth of the rod at A will be 
2.01 « 1.75 


The depth of the rod at B will be 


2.01 inches, 


equal to 
3.51 inches. 
equal to 


3.51 + (3.51 & .25) 4.38 inches. Avoid 
ing fractions less than ,', inch, the thickness 
of the rod will be 2 inches; depth at 4, 34 
inches; and depth at B, 48 inches. 


It will be noticed in these examples, that 
in the small transverse section of the rod, the 
side f h, Fig. 453, is 12 longer than the side 
fg. Should it be required to have a different 
ratio between these sides, say that f / shall be 
12 longer than f g, then multiply the area in 
square inches, as found by Rule 638, by 8, and 
divide the product by 13 ; the square root of 
the quotient will be the thickness ; and the 
thickness thus found, multiplied by 1, or 
1.625, will give the depth of the rod at A. 

The foregoing rules are only applicable to 
locomotive main rods; and even in locomo 

ve practice, these rules will only give satis 
factory results so long as the length of the 
main rod is not greater or much greater than 
60 times the width of the rod found by these 
Main greater 


rules, rods whose lengths are 


pared with the ordinary tram engines, 
Two rows of accumulators occupy 
each side, between which is an alley 
for the driver, where is fixed the switch, the 
the 
The switch connects the cells in 


reversing switch, the engine brake, and 
ear brake, 
four 
The cells number 104, having 39 


five sets, all parallel, and two, three, or 
in series, 
plates, each 9" by 6 The motor is placed 
low down, and is connected by helical gear- 
—geared 1to 84. 
of exerting 40 h. p., and is made for running 
70 No hitch 
difficulty of any kind was experienced, and 
the of the 
Tramways Company expressed perfect sat 


ing The engine is capable 


a distance of 60 to miles. or 


chairman Birmingham Central 


isfaction with the results of the experiment ; 
and a contract has been entered into by the 


engineers to run this car for three months 


at sixpence per car mile, the present cost 
of steam being nearly eight-pence. The 
experiment has conclusively shown that an 


electric motor engine can accomplish all that 
is required for 


Tndustries. 


a power-driven tramway.- 


=> — 
Herr 


number of locomotives 


According to Leonhardt, a German 


engineer, the in use 
on German railroads was 12,450 in the year 
1885-86, the average age being 12.49 years. 
Fifty engines built previous to the year 1850 
were still in the date referred to, the 
oldest of which dated from 1845, 

+ 


use at 


Where noise from gearing is objectionable, 
and smooth working a necessity, vulcanized 
fiber is being used for teeth with success. It 
prevents noise, and wears well The Engi: 


weer (London) 
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Will It Pay? 

The Central Railroad of New Jersey, fora 
distance of twenty-five miles or more out of 
New York, runs through a country of subur- 
ban villages, as it were, and the road does a 
very good business indeed, in transporting 
commuters and their families to and from 
New York. The majority of these people 
live in these villages in preference to others 
nearer New York, because, altogether, they 
are pleasant places in which to live. 

Until recently, hard coal has been burned 
in all the ccmpany’s locomotives, but a short 
time since, a change was made to soft coal 
in the instance of the freight engines. This 
change is not relished by the citizens along 
the road ; the use of soft coal fills their yards 
and houses with dirt, and sadly interferes 
with that general state of cleanliness which 
people hope to enjoy when they leave the city 
behind. Asa result, a dozen ladies, more or 
less, waited upon the superintendent of the 
road, in the hope of persuading him to order 
areturn to hard coal. As the story goes, 
they were told that the use of soft instead of 
hard coal represented a saving to the com- 
pany of twelve thousand dollars a year, and 
hence no change would be made. 

No one would expect the railroad manage- 
ment to throw away twelve thousand dollars 
a year to please the residents along its line. 
We are not arguing that it should do so. But 
there is another side to the question. Any- 
thing that tends to make these suburban 
villages unpleasant places in which to live, 
will help to drive away those who are not 
permanent residents, and will prevent others 
from going there. And to that extent the 
business of the railroad will be injured. It 
is true that the property owners will suffer 
much greater loss than the railroad, but, 
aside from all rights others may possibly 
have, there is a question if the railroad com- 
pany can afford to be a party to the doing of 
this injury for the sum of twelve thousand 
dollars a year. Of course, the only question 
the railroad company can be depended upon 
to consider is : Will it pay ” 

er as 


Piece-Work. 


We had something to say recently about 
piece-work in machine shops. One phase of 
the subject, which we did not consider at that 
time, is the stimulus which may be given to 
invention of improved appliances and methods 
for doing work by the men, which may 
easily be made a part of the piece-work 
system, 

In nearly every shop of any magnitude, 
there is some one employed, a part, or per- 
haps the whole of whose duties it is to invent 
and devise new and better machinery, tools, 
processes and methods of doing work. It is 
well understood that that is what he is em- 
ployed for, and, generally speaking, he is 
paid for that service in proportion to his 
ability. 

The compensation of the men who do the 
work is not regarded as in any sense a pay- 
ment for the exercise of inventive skill, but 
is for manual labor only ; accompanied, of 
course, by the degree of mental ability neces- 
sary to the performance of the labor; which 
may be little or great. 

[t often happens that such men devise a 
means whereby the quality, and 
quently the value of the work, is much im- 
proved, or its quantity increased. Their 
wages include no compensation for this, and 
the question of how and to what extent they 
should be compensated, is worthy of con- 
sideration. No one will deny that there 
should be compensation in some form ; there 
are both moral and business reasons for it. 
From a moral point of view, no one has the 
right to appropriate to his own use the pro- 
ducts of others’ labor without full compensa- 
tion ; and from a business, or merely selfish 


conse- 


standpoint, it pays the proprietor of a shop to | 


have it well understood amongst his men, 
that any service of that kind will be appreci- 
ated and paid for at something like its true 
value. This can be done, and 
many shops where the system of piece-work 
is not in use ; but it is obviously easier to de- 
termine what is a fair valuation and compen- 





| genius of the country is expended in invent- 


is done, in| 
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sation where the work is paid for by the 
piece. If a man working at a certain machine 
is able to turn out ina day fifty pieces of 
work, for which he receives six cents each, 
gets up some improvement in the tools used, 
or the methods employed, by which the pro- 
duction is doubled, he will then, if his price 
per piece remains the same, make six dollars 
per day, instead of three, as before. If, as 
often happens, his improvements are appli- 
cable to that particular work, and that par- 
ticular machine only, he can secure no pro- 
tection from the Patent Office which will be 
of any benefit to him, and his employer may, 
if he chooses, give him his choice between 
doing the work at three cents, or giving up 
his place to another, who will be glad to 
work for the three dollars per day which can 
now be made at that price. We fancy, how- 
ever, that few will be found to justify sucha 
proceeding upon moral grounds; but ques- 
tions of morality aside, there are good busi- 
ness reasons against it, and these reasons may 
be summed up in the statement that the 
brains of intelligent workmen are worth more 
than their muscles; and that, unless their 
brain labor is made profitable to them, they 
cannot be expected to render it. A work- 
man treated in the manner indicated above, 
is embittered, and changed from an enthusi- 
astic, ambitious, thoughtful and energetic 
workman, whose whole sympathy, power, 
and good will are enlisted in the service of 
his employer, to one who is discontented, un- 
ambitious, and careless. Not only this, but 
every man in the shop is bound to sympathize 
with him, to consider him unjustly treated, 
and to take pains not to think of any im- 
provements, or to conceal the fact if he does 
happen to think of one. There is a vast ad- 
vantage in having a shop full of men who 
are cheerful, ambitious, and energetic. 
Other things being equal, the shop filled 
with such men will make more money, 
though paying higher wages, than another 
shop filled with men of the opposite kind. 

If the employer in the case cited above had 
made a clear profit of two cents on each 
piece of work before the invention of the im- 
provement, he would, after that, paying the 
same price per piece, make twice as much 
per day from the labor of that man, without 
considering the fact that his profits are large 
ly increased, also, from the fact that all 
fixed charges, such as interest on the cost of 
shop-buildings and tools, depreciation in 
value of same, insurance, cost of superin- 
tendence and clerk-hire are not increased, 
while production is doubled. All such fixed 
charges are therefore decreased tifty per cent. 
in their proportion of the total cost of the 
work. If the building and equipment cost 
one thousand dollars for each man employed, 
the effect of such increase in productive 
capacity is better than if that cost were re- 
duced to five hundred dollars per man—a 
feature often overlooked, but well worth con- 
sidering in connection with the subject. 

Where the work is done by the piece, it is 
easy to fix upon a fair compensation for im- 
provements, by making a written contract, 
guaranteeing to the workman the privilege of 
doing the work fora specified period ata 
mutually agreed upon price, which may be 
such that both will make more money than 
before. 

We think it will pay those manufacturers 
who have given this matter no attention, 
to think it over, and, in doing so, don’t think 
that because your competitor does not re- 
ward his workmen for improvements, you 
cannot do it, because that very fact enables 
you to get the advantage in competition. 
He will secure the service of hands only, 
while you will secure that, in combination 
with brains, and your work will cost less than 


his. 
ae 





Wasted Energy. 





It is a fact pretty well known that a very 
liberal percentage of the total inventive 


ing things not needed, nor likely to be needed. 
Before going about inventing something it is 
wise to use diligence in the direction of find- 
ing out whether there is likely to be a de-| 
mand for it, Mere ingenuity to devise, un- | 
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less well balanced, is quite likely to go astra 
When some mechanical arrangement is fou 
in use—some old-time affair that readi 
shows inherent defects in some of its oper 
tions—before spending much time in arran 
ing to supplant it, it is wise to consider 
the reasons why it has remained in use. Pi 
haps a little time spent in reflection and stu: 
may save a good deal of time and money. 
the arrangement referred to is something 
common use, the probabilities are that a goo: 
many men have seen its defects, and puzzl 
themselves over replacing it, hence it is n 
wise to believe that the first thing thought « 
is going to accomplish the purpose. The ver 
thing looked upon as a defect may have « 
important bearing in permitting the accon 
piishment of some other end, and may be o1 
of the inevitable imperfections submitted | 
in preference to a more important defect. 
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Literary Notes. 


INVENTOR’S GUIDE BOOK. The Mechanic 
Assistant. Three thousand varied Invention 
listed for the reader. Geo. A. Ries, Poplar Blufi 
Mo. Price 50 cents. 


The intention of the author of this littl. 
work is to furnish would-be inventors with « 
list of things from which to select. It appear 
to cover this ground guite as fully as coul 
be expected. 


Poor’s Drrecrory oF Ratmway O01 
FICIALS, now ready, contains lists of th: 
officers of all the railways in North America 
and also lists of officers of South America: 
and British roads. In addition to this, th 
work contains lists of bridge builders, car ax] 
manufacturers, car builders, car wheel man 
ufacturers, rail mills, railroad contractors 
and various other matter directly or indirect 
ly connected with railroad matters. It is a 
work of unquestionable value for those in 
terested in railroad or transportation matters 
It is issued from 70 Wall street, New York. 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and accordiny 
to common-sense methods. 

Every question, to insure any attention, must invari 
ably be accompanied by the writer’s name and address 
If so requested, neither ame, correct initials nor loca- 
tion will be published. 











(516) B. S., Charlottetown, Prince Ed 
ward’s Island, asks; Is there any mixture that is 
used in tapping cast-iron pipe fittings that is 
cheaper and cleaner than vil? A.—We do not know 
of anything which will take the place of oil. 

(51%) X. Y. Z., Paterson, N. J., writes: 
Will you please inform me how the expansion 
joint between the steam chest and side pipe of a 
beam engine is made? I have looked through most 
of the test books on steam engines, but do not find 
the information detailed enough on this point. 4. 
See article on Practical Drawing, in last issue. 

(518) W. F. K., Hollidaysburg, Pa., sends 
us a sample of what he calls improved artists’ rub 
ber, and writes: In using this rubber to erase 
pencil marks on drawings, the heat generated by 
rubbing seems to dissolve it. Can you inform me if 
there is a special way to use it? A.—There is no 
special way to use it ; but you may overcome th« 
difficulty by using a better quality of rubber. 


(519) J. H., Winona, Minn., asks for an 
explanation of the following item, which appeared 
in a technical journal. ‘* Anordinary steam engine 
having two cylinders connected at right angles on 
the same shaft, consumes one-third more steam 
than a single cylinder engine while developing only 
the same amount of power.” .14.—There is no ex 
planation ; on general principles the statement re 
ferred to is not true. 

(520) Crank, ———, Ind., writes: I did 
not state my question (494) correctly. What I wish 
todo isto make the cylinder 12 12 of the direct 
acting pump the high-pressure cylinder, and use its 
exbaust in the two large cylinders 20’ x 18’’, so as 
to form a compound system. Will such an arrange 
ment be advisable and advantageous? A.—We 
bave not sufficient data to advise you correctly 
But such arrangement in compounding is some 
times made and a benefit derived from it. Se¢ 
AMERICAN MACHINIST, April 14, 1888, page 1. 

(521) B., Albuquerque, N. Mex., writes 
Do you know of an instance where a steam engine 
is governed successfully by electricity ? 1 can mak« 
the governor and have all the material to do it 


| with, but want to know if it will hold the engine 
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(fitted with a Gardiner governor at present) to the 
load, and increase or reduce the speed as lamps go 
on or off A.—We do not know of an instance 
whore a Steam engine has been governed success- 
fully by electricity. The speed of the engine 
id not be changed as the lamps go on or off. 


shi 

922) W. C. B., Cleveland, O., writes: I 
am about to build a small engine 7 inches by 34 
inches. Would you please give me the size of the 


ports and bridges? A.—The thickness of the bridge 
is zenerally made equal to, sometimes a little 
greater than, the thickness of the cylinder. The 
din ensions of ports depend on the speed at which 
the engine bas torun, and this data you do not 
give us, we therefore cannot give you the size of 
ports. The answer to Question 514 will enable 
you to determine the size of ports, which you will 
see is a Simple matter. 

93). A. B:, writes: I wish to 
harden liners for dry press brick machine moulds. 
They are 5in. x 6in., and 9 in. x 6in., 4% inch thick, 
and of the best English saw steel Tbe small sizes 
have four 5-16 in. holes, through them, and the 
larger ones have 6 holes. They are riveted to their 
places. The trouble is, they crack or spring, and 
| would like to know how to avoid this. A.—The 
cracking is probably caused by too bigh, or uneven 
heat; and the springing may be from the same 
cause; though it is usually not possible to entirely 
avoid springing in such pieces; but if they are re- 
quired to be straight they must be hammered 
straight after tempering: though, of course, this 
cannot be done if they are to be tempered much 
harder than ordinary saws. 

(524) Subscriber, Auburn, N. Y., writes : 
We have a 300 horse-power compound condensing 
engine and a Blake condensing pump. The suction 
pipe is 6 inches diameter, made of cast-iron, it is 
well painted, and we suppose good joints, length 
300 feet, with about 20 feet rise; it draws water 
from our water wheel flume, where the current is 
not the steadiest, although the foot valve is 3 to 4 
feet under water all the time. Now, 1. What 
amount of air would the suction pipe, full of water, 
be apt to contain, and how many inches of vacuum 
would we be likely to lose from this cause, pump 
running 60 strokes per minute? A.—Under the 
given conditions, the suction pipe will, practically, 
not contain any air, and therefore cannot affect the 
vacuum to any appreciable extent. 2. Would we 
get more air through the 300 feet of suction pipe 
than through a 25 feet suction pipe, provided both 
are practically air-tight? A.—No. 

(525) A. U. G., Cleburne, Texas, writes: 
[have a pump which is 6’ water cylinder, 12’ 
stroke, suction pipe 1,400 feet long, consisting of 
600 feet 4’’ pipe, 500 feet 344"’ pipe, and 300 feet of 
3 pipe. This pump cannot be run faster than 25 
strokes a minute without producing a severe jar. 
At this speed very little water is pumped. To help 
matters, I propose to place upon the suction pipe, 
near the pump, an air chamber made of 5-inch pipe 
10 feetlong. My theory is that this air chamber 
will fill with water and act as a reservoir to supply 
water end of pump, tbus enabling pump to be run 
faster and pump more water in a given time, at 
the same time lessening the shock. Am I cor- 
rect? What would you suggest as the best and 
cheapest remedy for the existing evil? A.—An air 
chamber as near the pump as possible is the proper 
remedy. In allcases where suction pipes are long 
an air chamber should be employed. Its use is to 
cushion the blow and make the flow more uniform. 
But it should not entirely fill with water. 

(526) P. G. R., Marshall, Texas, asks 
for information about tempering spring washers 
which are made of good crucible cast-steel 4 inch 
thick and 134 inchsquare. What is the best way to 
temper them in large quantities? Is there any suc- 
cessful way of tempering them in one operation by 
dipping, provided they are heated uniformly? A.— 
They may be heated rapidly in a lead bath and af- 
terwards drawn in oil. Or, they may be heated in 
iron boxes placed ina furnace. As you are likely 
to use large numbers of these pieces, we should ad- 
vise you to consult with the makers of the steel 
regarding the matter, 2. Suppose we harden them 
in oil and they enter the oil at a cherry red, what 
temperature will it require to draw them just right. 
using lard oil? .A.—It depends upon the ‘' temper” 
of the steel originally, and it can best be determined 
by afew practical tests, using a thermometer. You 
can, wethink, procure steel which will require no 
“drawing” after the quenching. 3. What are the 
hoiling and flaming temperatures of the different 


re 


Oils suitable for tempering? A.—We have no data 
this point. 
7) J. H.., Milwaukee, Wis., writes: 
Onurengine was originally a 28’’ x 48"’ condensing 


e, with Reynolds’ Corliss valve gear. It has 
I een made into a tandem compound, by adding 
i nch cylinder, so that now we have an engine 
8 x 48" stroke. The cylinders are placed as 
Close together as possible, leaving only sufficient 
r 1 for the stuffing boxes, thereby obtaining the 

amount of piping to get the steam from high 
t W-pressure cylinder. The exhaust pipe from 
high-pressure cylinder used to be 6 inches in 
a eter; it is now 8 inches diameter. This ex- 
pipe forms the receiver. Now I wish to ask 
Is this receiver large enough to give the best 
ts’ A.—Generally, in tandem compound en- 
g such a large receiver is not required as is 
din engines in which the cylinders stand side 
ie, and cranks at right-angles, because in the for- 
merthe exhaust from high-pressure cylinder flows 
st directly into the L. P. cylinder, and does 
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engines, until the L. P. cylinder is ready to take it. 
The minimum capacity of the receiver for tandem 
engines will depend upon the arrangement of the 
cut-off, and this you have not given. The fact that 
the designer increased the diameter of the exhaust 
pipe from high-pressure cylinders indicates to us 
that he knew the importance of a receiver, and 
that it will be large enough. 


(528) E. I. W., San Jose, Cal., writes : | 
a flume constructed as per sketch will discharge per 
second? Also give formula to proportion a flume 
for any given quantity of water. A.- The follow- 


ing formula wiil give the discharge per minute: 


ca (sx rx A\*, | 
LP he 


In which Z = length of channel in yards. 
A = cross-sectional area of the steam in 





square feet. 
P = the perimeter, or wetted border in 
feet. 
F = the fall, or difference of levelat the 
two ends of the channel in inches. 
C = cubie feet discharged per minute. 

According to the sketch 

L = 5.3 yards. 


A = 4.5 square feet. 
P = 6 feet. 
F = 1 inch. 


Hence, per formula we have 


MARS , ‘ 4 4 
74520 x 1 > = ‘ib we tens 
5.3 x 6 
and 


cubic feet discharged per minute, 
1582.6 
60 " = 263.7 cubic feet 

discharged per second. From the foregoing for- 
mula you can construct other formulas to aid you 
indesigning flumes. For further information see 
Practical Hydraulics, by Thomas Box, from which 
this formula has been taken. 


Cross Section of Flume 
Grade 1in. to 16 ft. 


ae 
< iu >t 





(529) T. B., asks : 


Cleveland,- 
is power derived from a common block and tackle, 
and this power increased with the number of 


Why 


wheels? A.—Of course you mean the force, instead 
ofthe power. If yoususpend a rope from a fixed 
point, and to the other end fix a weight, it is evident 
that the rope will bear the strain of all the weight, 
but if, instead of attaching the rope directly to the 
weight, you pass it around a pulley and carry the 
other end up and fasten it, the weight will be sup- | 
ported by what is virtually two ropes, each of 
which bears one-half the load. If you now take 
hold of one of these ropes and pull it upwards 
until the part above your hand is slack, it is evident 
that you would be supporting only half the weight ; 
and if you drew the rope upwards you would need 
to pull only half the weight, plus the friction of the 
pulley and the resistance caused by the stiffness of 
the rope. Now if, instead of pulling directly up- 
wards, you passed the rope over a fixed pulley and 
pulled downwards, it would be thesame thing, only 
that the friction of the additional pulley would be 
added. Now,if you have a second pulley on the 
weight, and pass your end of the rope around this 
pulley and again pull upwards, the weight will be 
supported by four parts of the rope, only one of 
which you will be holding. Consequently you can 
raise the rope by pulling upwards with a force 
equal to one-fourth of the weight, plus the friction 
and resistance due to the stiffness of the rope. In 
each case the distance moved by the weight will be 
equal to that fraction of the distance moved by 
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pressure. M’f’d by Williams, White & Co., 
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‘*How to Keep Boilers Clean.” 


Davis Key-Seating Machines kept in 
Manning, Maxwell & Moore, 111 Liberty st., 
“ Bradley’s Power Hammers, the best in 
world.” 20sizes. Bradley & Co., Syracuse, N 
Selden Packing. for stuffing-box. with or without 
38 Cortlandt st ,N.Y. 
New York 


R. Dudgeon, 24 Columbia st., 


Brown & Sharpe Mfg. Co. have a line of ma- 
. A. Smitb,23 8S. Canal st.. Chicago, 111. 

Patents—Whittlesey & Wright, 705 Sth st.,.N W 
Washington. D.C. Send for pamphlet and references 

Ice and Refrigerating Machines, 131 sold, and all 
successtul. David Boyle, 521 Monroe st., Chicago, Lil. 

For the latest improved Diamond Prospecting 
Drill,address the M. C. Builock Mfg. Co., 138 Jack- 
son st., Chicago, IL. 


Engine lathes, hand lathes, fine tools, files and 


, 92 Park Row, 
; Are spb for Factories is en- 
tirely satisfactory. The Waterhouse Electric and 
Manufacturing Co., Hartford, Ct. 
Upright drills, improved, sizes 21 
82’’, 36’ swing: finety made and great 
Currier & Snyder, Worcester, Mass. 
Split Pu'leys at low prices and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shatting Works, Drinker st., Philade Iphia, Pa. 


See illustration of improvements in Hooks for 
Steam Engines, in Nov. 24 issue. For particulars ad- 
dress T. C. Dill Machine Co., 726 Girard av., Phila., Pa, 

Machinists’ supplies, brass goods, m’f’rs supplies, 
polishing materials all kinds wire, metals, etc., in 
any quantity Jordan & Gottfried, 208 Canal st.,N.Y. 

Fine tooijs and supplies for machinists and other 
metalworkers. Get our prices before purchasing else 
where. Montgomery & Co.,105 Fulton st ,N Y City. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Dec. 1, p15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

2 Holly Manufacturing Company, of Lockport, 
N - will send, on application, their pamphlet 
RE pumping machinery and reports ot duty 
trials. 

Patents—Gov't and atty’s fees refunded upon 
failure to obtain patent after favorable report ny 
me. R G. ~— expert in patents, 928 F street, 
Washington, D. C 

With my habit Exhaust Steam Heating costs 
nothing for fuei; Live Steam Apparatus altered to 
Exhaust Satisfaction guaranteed. Geo. A. Bar- 
nard, 15 Cortlandt street, New York 

W. H. Hoffman, consulting engineer, 108 Liberty 
st.,room 3, N. Y Mechanical engineering 1n all its 
branches, working drawings for the transmission 
of power by steam, water. air and electricity. 

Asystem of easv lettering by J. H. Cromwell, 
giving 26 forms of alphabets. The space to be 
lettered being divided into squares; simple and 
effective. Price 50 cents. Catalogue of books for en- 
gineers free. E. & F.N. Spon, 12Cortlandt st , N. Y. 

* Indicator Practice and Steum Engine Economy. 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Pubiished by John Wiley & Sons, 15 
Astor Place, New York. 

‘*Binders * for the AMERICAN MACHINIST. Two 
styles, the ** Common Sense.”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the ** New Handy,” mailed at 50c.each. The former 
has stiff board covers, while the latter has flexi le 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST Pus’a Co., 96 Fulton st , New York. 

‘*Practical Drawing.”” ByJ. G. A. Meyer. The 
above series of articles now running in. the AMERICAN 
MACHINIST, Should be closely followed by every stu- 
dent. They commenced with October 23. 1886 issue, 
and up to and including Novy. 3, 1888 issue, 62 arti- 
cles have been so far published. Copies containing 
these articles, sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN Ma- 
CHINIST PUBLISHING Co., 96 Fulton st., New York. 

**Modern Locomotive Construction.”’” By J.G. A, 
Mever. The above series of articles, now running 
inthe AMERICAN MACHINIST, are attracting the at- 
tention of rai way mechan'es all over the world. 
Commencing with the June 27, 1885 issue. 76 articles 
have thus far appeared up to and including the 
Oct. 7, 1888 issue. Copies containing these arti- 
cles sent by mail to any part of the U. 8. or Canada 
at 5 cents each. AmERICAN MACHINIST PUBLISHING 
Co., 96 Fulton st., New York 
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your hand, found by dividing unity by the number 
of parts of the rope supporting the weight. This 
explains why it is that force (not power) is increased | | 
by a b'ock and tackle, and by each increase in the | 
number of movable pulleys. 








Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 


line. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue. 
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Hartwell 
| town, Me. 


B. F. is building a steam mill at Old- 


George Shultz will build a machine shop at 


Cleveland, Tenn. 
George Moore will build a sash, door and biind 


factory at Nashville, Tenn. 
The Bluffton [ron Ore Company propose building 


a furnace at Bluffton, Ala. 

The Trion Manufacturing Co. have begun work 
on a cotton tactory at Trion, Ga. 

The Hil Friction Pulley Co., of Cleveland, O 
increasing the capacity of their works. 


, are 


The Chattanooga (Tenn.) Plow Works are enlarg- 
ing their foundry by adding an addition, 60x90 feet, 
of brick and stone. They regard the outlook as 





Gear wheels and g-cutting. 
Link Belting. 

Send tor Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Machinery Co., Chicago and N 

Fuel oil burners. A. E. Jenkins, Scranton, Pa. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


Grant, see adv., p. 16. 


by W. P. Duncan & Co., Bellefonte, 


Pattern and Brand Letters. Vanderburgh, 
& Co.,cor. Fuitou and Dutch sts., New York 


“Swift” Sight Feed Lubricator; no glass tubes: 





eed to be stored up, as in the latterclass of 


simple, reliable. Swift Lub’r Co., Elmira, N. Y. 





The Best Upright Hammers run by belt are made | 


Wells 





very encouraging. 

The Iron City Manufacturing Company is the 
name of the firm at Pittsburgh, Pa., that succeeds 
to the business of Geo. Y. McMurty, in the manu 
facture of hot pressed nuts, 

Fred Sloss has purchased the Baxter Stove Works, 
at Brmingham, Ala., and wiil build at once a 60-ton 
furnace. He already has a roling mill, and will 
build another for making structural iron. 

The Thomson Electric Welding Company, 
Boston, Mass., have issued an interesting catalogue 

| descriptive of the processes of electric welding’ 


| Im- | * 
Will you kindly tens us how many cubic feet | proved Hydraulic Jacks and Roller Tube Expanders. 


9 


The foundry of the Rowland Plow Co., 
more, Md., 


at Balti- 
recently burned, will be rebuilt at once. 
McLaury, Underwood & Scott, whose sugar house 
and refinery, at Franklin, La., was recently burned, 
will rebuild at once. 

The Waterhouse Are System of electric lighting 
is now controlled by Mr. George Westinghouse, Jr., 
Pittsburgh. Mr. Westinghouse also controls the 
Sawyer-Mann Electric Co., the Consolidated Elec- 
and the Westinghouse Electric Co. 
Hill Brothers, of Canaan, are pushing forward 
their big wood-working manufactory at Harmony, 
Me. A portable mill has been set up, and the main 
factory, 100x40, will be built this fall. During the 
winter a saw mill will be built, and next spring the 
plant will be still further increased. 

The Volker & Felthousen Mfg. Co., Buffalo. N. 
Y., write us: We bave received the contract for 
two duplex compound condensing engines for 
Greenville, Texas. The engines are to be center 
packed, condenser to be attached to engines. Each 
engine is to have a capacity of 1,000,000 gallons per 
day. 


tric Light Co., 


A notice has been posted at the Warren foundry, 
at Phillipsburg, N. J., the largest establishment in 
the town, and employing 400 men, that all the single 
men would be suspended and the married men re- 
tained. It was also stated that there was danger 
of the largest of the company’s shops being shut 
down. 

Sweet's Mfg. Co., Syracuse, N. Y., have decided 
to discontinue the manufacture of wire nails, their 
increasing merchant steel trade requiring all the 
time and space at their command. The wire nail 
plant will be sold entire. There are 25 new nail ma- 
chines. built under the personal supervision of W. 
A. Sweet. 

We have received from the Cowles Electrical 
Smelting and Aluminum Co., of Lockport, N. Y., a 
pamphlet relating to the alloys of aluminum and 
silicon produced by them in the Cowles Electrical 
Furnace. The pamphlet contains a good deal of 
useful information relating to the production, use 
and strength of these alloys. 

James E, Hotchkiss, 120 Liberty street, New York, 
has issued a new edition of his little book, ‘* How to 
Keep Boilers Clean.’ Although it is in the nature 
of a trade catalogue—and as such sent free —it con- 
tains matter of general interest to engineers. A 
new departure is in the way of several pages of 
terse quotations from eminent writers. 

An Ishpeming, Mich., dispatch, says: The Cleve 
land Iron Mining Company has raised the wages of 
its employes, and the Chicago and Manhattan Rail- 
way has increased the pay of the men on construc 
tion work. The Calumet and Hecla copper mine 
will also raise wages soon. The prospect is good 
for a general increase of wages forskilled and un- 
skilled labor in the iron and copper mining regions, 

The Gage Tool Company, Vineland, N. J., have 
been doing a steadily increasing business in their 
self-setting planes, and this bas brougbt about the 
necessity for better facilities for manufacturing, 
which enables them to manufacture at less cost. 
They are sending a good many planes to foreign 
countries, as England, Germany, Italy, South Amer- 
ica, Mexico and Australia. Prospects for a large 
export trade are good. 

The Tanite Co., Stroudsburg, Pa., are offering to 
the trade solid emery oil stones, and knife sharpen- 
ers, made in a superior manner. The oil stones are 
made in two grades, putting a rough edge 
on tools, and the other fora fine edge. The knife 
sharpener is a wooden stick, triple coated with 
emery, and is recommended for sharpening kitchen 
knives, carving-knives, sickles, lawn-mower knives, 
and other cutting instruments. 


one for 


The foundry and machine department of the Har- 
risburg (Pa.) Car Manufacturing Co. are very busy 
on engine and boiler work, gas plants, oil tanks, 
ete. Their orders for the Ide engine have been 
large during the past six weeks. Most of the boil- 
ers sold have been set with the Weitmyer furnace, 
controlled py this company. They have also reset 
many boilers with this setting. The company are 
aso busy on large engines and saw mills for porta 
ble work. 


The Missouri Malleable Iron Company are equip 
ping a machine-shop at their works, on Twenty-first 
and Papin street (St. Louis), todo light work. It 
will occupy a second-story floor, where abandant 
room and hght are available, and will enable them 
to finish their castings themselves, and contract, to 
some extent, for outside work in the same line. <A 
visit to the new department which Superintendent 
Taggert says will be running by the first of next 
month, showed that a good deal of the necessary 
machinery was on hand and in position. Among the 
new tools noticed were 17 and 27-inch Lodge-Davis 
lathes, 28-inch Bickford drill, 24 by 24-inch 6-foot 
Powell planer, small drill presses, chucks, ete.— The 
Age of Steel. 


The Newburyport [Mass.) Car Manufacturing Co. 
are turning outan order of twenty electric street 
cars for the West End Street Railway Co., of Bos- 
ton. Of these, eight have been delivered, four go 
this week and the balance go shortly. They are all 
forthe new Beacon Street line to Brookline, and 
will soon be running, by electricity. Work at these 
car shops is very brisk. Four electric cars are be- 
ing built for the Thomson-Houston Co., two for the 
Newburyport and Amesbury Railroad, to run be- 
tween Amesbury and Merrimac; some for the Ban- 
gor Electric Railway. and an order of horse cars for 
the Nashua Horse Railroad. Work will 
commenced on open horse cars for next season,— 


soon be 





The company build and sell welding machines, 
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Machinists’ Supplies and Iron. 


NEw York, Nov. 22, 1888. 

[ron—American Pig—No change of importance 
has taken place since our last report. and the sched- 
ules for 1889 deliveries have not yet been announced. 
We quote Standard Lehigh and North River brands 
at $18 to $19 for No. 1 X Foundry, and $17 to 
$17.50; Grey Forge, $15.50 to $16.25. 

Scotch Pig— We quote Coltness, $21.50; Gartsher 
rie, $21: Summerlee, $21.75; Egiinton, $19.25 to 
$19.50; Dalmellington, $20.25; Clyde, $20.50 ; Lang 
loan, $20.50. 

Copper—Tne French combination has complete 
control both here and in Europe, and quotations 

ire W — special significance. Lake is quoted at 
17 l6c.; casting brands, 16 to 16144c 


WANTED # 


** Situation and Help*’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
he sent to reach us not later than Saturday “morning 
for the ensuing week's issue. Fi 





Wanted—See bottom of third column, page 11. 

A competent draftsman desires to make a change 
in New York or Brooklyn. Box46, Am. MACHINIST. 

Wanted—A salesman who has had experience in 
selling machinery. Address Box 47, AM. MACHINIST. 

Wanted—By practical pattern maker and drafts- 
man, position as foreman pattern maker. S. K., 
AMERICAN MACHINIST. 

Wanted—First-class pattern maker. Steady work 
and good pay to the right man. Davenport Foundry 
and Machine Co., Davenport, Iowa. 

Wanted — Three first-class tool makers, accustomed 
to making dies and tools for small trap articles. 
Address Ottumwa Iron Works, Ottumwa, Iowa. 

Wanted—Foreman for machine shop employing 
about 50 men, doing a general manufacturing and 
jobbing business. State age, what experience, and 
full particulars. Sulzer and Vogt, Louisville, Ky. 

Want-d at once.—A first class machicaist to take 
charge of and take a cash interest in a machine 
shop. doing a fine manufacturing and repair busi- 
ness ina prosperous city in northern Wisconsin. 
Address box 45, AMERICAN MACHINIST. 

Situation wanted by a Connecticut Yankee, 39 
years old, with 15 years’ railroad experience in 
machine shops and on road, 4 years’ technical news- 
paper, 2 years’ model making, and 5 years superin- 
tendent and erecting electric light plants. Address 
F. L., AMERICAN MACHINIST. 








+ MISCELLANEOUS WANTS 
Advertisements will be inserted under this head at 
35 cents ner line, each insertion. 





Gerlach’s Engineers’ specialties beat the world. 
Send for price list. Crescent Mfg. Co., Cleveland, O. 
Crescent grease cup for shafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

August C, Christensen, 24 State st., N. Y., consult- 
ing engineer for hydr. and pumping machinery, etc. 

oe drawings for machinery. D. J 
M. E., 32 Ins. Bld., New Haven, Ct. 

Correspondence solicited with parties having ma- 
chine or foundry specialties to build. Honesdale 
lron Works, en Pa. 

Wanted.—To buy second-hand lathes, planers and 

shapers of alt sizes; must be cheap and in good 
order, Fosdick & Plucke r, 6th and Culvert Streets, 
Cincinnati O. ° 

For Sale, Cheap—A complete wire nail plant, con 
sisting of 25 machines of the most modern con 
struction, tumbling barrels, reels, ete. _ Address 
Sweet’s Manufacturing Co., Syracuse, N. Y. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa 

For Sale—Machine Shop and Foundry, at a bar- 
gain, in Western Ohio; business profitable ; can give 
satisfactory reasons for selling. Address M., care 
AMERICAN MACHINIST. 

In stock and for sale, a large lot of new and 
second-hand engine lathes, iron planers, upright 
drills, shaping machines and other machine tools, 
Send for list and catalogue. Address Fitchburg 
Machine Works, manufacturers of metal working 
machinery, Fitchburg, Mass. 


ERNEST W. NAYLOR, 


CONSULTING ENGINEER, 149 B’way, N. Y. 


. Kelsey, 





Designer of hand, steam, power, and hydraulic iil) « ranes; 
square shaft, rope, hand and hydraulic traveling e ‘ 
0 years best hnglish experience. 


lron Foundry . T. Shriver & Go, 








Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 
CASTINGS IN QUANTITY AT FAVORABLE PRICES. 
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AMERICAN 
RADLEY’ S UPRIGHT 


CUSSION =» 


HELVE 
(HAMMER 


Combinesthe bestele- 
ments essential in a 
first-class Hammer. 
Has more good points, 
does more and bet- 
ter work and costs 
less for repairs 
than any other 
~ Hammer in the 
world. 


BRADLEY'S HEATING 
GTP FORGES, 


With a manufactur 
ing experience of over 
half a century, we 
recommend these 
machines to be the 
best, simplest, most 
durable and combin- 
ing all the essentia) 
For hard 
coal or coke. Indis. 
>» pensableinallshopst 
keep Bradley’s Cushioned Ham 
mers and men fully emploved 
and reduces cost of production. 









elements, 


BRADLEY £ co. 
SYRACUSE, N Y. 


THE HUSSEY lig | 


7 enve EXHAUST STEAM. 
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Super-Heats Live Steam, 
Heats Air or Water 


WITHOUT COST. 


The Hussey Re-Heater and Steam Plant, 


IMPROVEMENT CO. 
A S. Hatcn, President. 15 Cortland’ 4 N Y 


3. D. BREWER, Gen’l Manager 
“Star” 

Foot Lathe 
Swings 
9x25 in. A 

oS erewaneamensnmececnmsens 

Scroll Saws, 4 Gnigiogue 
Circular 










Screw Cut- 
ting Auto- 
matic Cross 
Feed, etc 





Saws, Lathes of a “a 
Mortisers Machinery. 











_Seneca Falls Mfg. Co. 687 Water St., El Falls, N.Y 


HENRY CAREY BAIRD & CO., 
industrial Publishers, Booksellers and Importers 
810 Walnut St., Philadelphia. 


tw Our New and Revised Catalogue of Practical and Scien 
tifie Books, 80 pages, 8vo., and our other Catalogues and 
Circulars, the whole cov ring every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


CORLISS 


FOR SALE, ENGINES. 


The Fishkill Landing Machine Co.,, 
iocated at Fishkill, on the Hudson, N, Y., 
offer to manufactures and others desiring a well 
built, economical and durable engine, their improveu 
CORLISS ENGINES, They are endorsed by 
many reputable engineers and persons using them. 
Address as above. 


FOR SALE CHEAP 


Fly Wheel Pulley 18ft. Dia., 46’’ Face, 11 

Bore, made in 8 Segments. Weight 82,000 
Ibs. In First Class Condition. 

Webster, Camp & Lane Machine Co., 


AKRON, OHIO. 











oa Securea for inventors. 1Lerms 
moderate. Information free. 
ACKER & MORSELL, P. O. Box 707, Washington, D. (©, 








S&S PHECIAL BRACILITIES 
FOR THE MANUFACTURING OF ALL KINDS OF 
LIGHT MACHINERY, HAROWARE AND 

J NOVELTIES, 
Presswork and Stamp 
Estimates furnished. 


by contract or otherwise. 
ing done on short notice. 


Punches, Dies and Special Tools made when required, 


ROCKAWAY MANUFACTURINC CO., 





3 East Fourteenth Street, - <= 


New York. 


icine — 
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THE DEANE STEAM PUMP G0. 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


sEND FOR Cc ATALOGU?: 





SIX SPINDLE AUTOMATIC DRILL PRESS. 


This Machine is especially designed for the use of manufacturers of light hardwa: 


It drills holes to 2 inch in diameter. 


Each spindle is entirely independent, and may be stopp: 


to change or sharpen the drill without stopping the machine or interfering with the ot] 


drills. The feed is automatic, 


and start it again. Address 


can be set to feed any depth of hole, and when through 
work is released and the drill returns to its pl: 


ice, ready for the operator to change the wo 


THE HENDEY MACHINE CO., TORRINGTON, CONN. 








CRUCIBLE or BESSEMER. 
[ STF i | HARD OR SOFT. 
Strong. Sound. Uniform. 


MILLER, METCALE & PARKIN, 
CRESCENT STEEL WORKS, 
PITTSBURCH, PA. 


| 64 & 66 SO. CLINTON STREET, 


CHICAGO, ILLS. 


ae namwses ome came 


480 PEARL STREET 
NEW YORK, N. Y 








on trial. Catal 





Sebastian, May & Co.'s Improved Screw Cutting gi 


FOOT AND POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws Machinists’ 


167 West Second Street, 





=F — 


a! 


Tools and Supplies. Lathes 
gue mailed on application 


CINCINNATI, O. 


OUR SPECIALTIES, 8, 12, 14 and 18 inch Lathes. 








in 2, 234, 


Has improved Taper, Pipe and other attachments. 


Sold by the Trade. 


STEPHENS PATENT VISES. 


INCOMPARABLE FOR STRENCTH, 


ADJUSTING CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 


DURABILITY 
FIRM HOLD AND QUICK WORK. 


Made 
34, 4%, 5%, and 6% inch width of jaw. 
Send for Circular. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 





IN PREPARATION, 
and will be published shortly, the Second Revised 
Edition of 


ROPER’S HAND-BOOK OF MODERN STEAM FIRE-ENGINES, 


The only book of the kind ever published in this country. 
{t contains descriptions and illustrations of all the best types 
f Steam Fire-Engines, and Fire Pumps, Injectors, Pulsom- 
eters, Inspirators, Hydraulic Rams, ete.; and treats more 
extensively on Hydraulics than any other book inthe market. 

Price, $3.50, 

It ought to be in the hands of every chief engineer, and the 
enzineer, fireman and foreman of every fire Company run- 
ning a Steam Fire Engine. The great number of illustrations 
which it contains, and the plain and practical manner in 
which they are explained, constitute an instructive and valu 
able feature in the work. Sent to any address, post-paid, on 
receipt of price. 


EDWARD MEEKS, Publisher, 
No. 1012 Wainut Street, Philadelphia, Pa 


SOMETHING REALLY NEW. 
INVENTORS’ GUIDE BOOK. 
Inventors’ assistant. Over 3,000 names of useful inventions 
arranged in alphabetical order, covering every possible « 
useful art inlife. Paper Cover, 50 cts. ‘Address 


GEO. A. RIES, Poplar Bluff, Mo. 


BORING AND 





RNING MILLS . 


LATHES PLANERS DRILL PRESSES 
F.P.MICHEL ROCHESTER N.Y. 


PUMP VALVES ....:: 


“races. Pond Engineering Go., “"s0:"* 








TANIT FOR SAW MILLS, 


FOUNDRIES AND 
EMERY WHEELS and MACHINE SHOPS 
CRINDING MACHINES 


For Circulars ad nan 


THE TANITE COMPANY, STROUDSBURG, MONROE C0., 


Or Hi A. ROGERS, 19 Zohn ot, & 1 


FOR 
SUBSTANTIAL, WELL MADE, 
LOW PRICED 


20 INCH DRILLS, 


With latest improvements, Lever 
or Wheel feed, address 








THE CELEBRATED 


HEALD & SISCO 


CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


COOKE & CO.., 
22 Cortlandt St., New York. 


In Writ- 







ing Men- 


tion this 





















2 ore 


MPROVED 


mt MACHINERY | 








OER <—oee SSS 





93 Liberty St, | 113 Federal &t., 


NEW YORE. BOSTON. 


For Send 
ire =e. 


£22, | suacesnex CATALOGUE. 











Sibley & Ware, <— 2. Paper. 
SOUTH BEND INDIANS. 
e- Boring and Turning Mills 
‘ MADE BY 

1AM Ba BETTS MACHINE CO. 

EE Sc ual WILMINGTON, DEL. 
TF , 19 . NOTE THE A eee 

Positive feeds, no friction. 





VE es ——— hes a j- as ( Pe 








Spindles entirely independent, can be mov 
simultaneously in opposite direé 
tions with different grades of fee: 


5 Spindles not round, but of suc 
shape as will allow ready adjus 
ment for wear. 
Great range of feed and abun 
ance of power. 


Send for list of machine tools on hand for immediate delivery. 
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™>* 
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B 


¢ > SF) 
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AMBHRICAN 


MACHINIST 








NICHOLSON 


PROVIDENCE, 


FILE COMPANY, 


R. I. 





Files and Rasps. 





magnitude, variety and excellence of pro- 


duct, this company has no equal in this, 
or any other country. 








~E 


Pipe 


Steam 


W apacity . . 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 
ALL KINDS. 
GLE OR DOUBLE CONNECTION. 


LUBRICATORS FOR SIN- 


PRICE LIST. 


as or 8 


.. $10.00 | $12.00 $15.00 


spt. | pt | pt. 











" NATHAN MANUFACTURING CO., 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. 


SOLE MANUFACTURERS, 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





HOWE, BROWN & CO., Limited, 


ESTABL'SHED I859. 
Formerly HUSSEY, HOWE & CO., Limited. 
PITTSBURGH, PA. 


Manufacturers ofall kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 


BRANCH OFFICES: Boston, !27 Oliver St. 


New York, !2 Cliff St. 


Chicago, !71! La Salle St. 





Brooklyn, N. ¥. 


Kent Ave. and 


Builders of Steam Pumps, Vacuum Pumps, Vacuum an. Filter-press Pumps, 
Air Compressors, Condensers for Pans, Engines, Steam Pumps, Etc. 





hats Force Blast lotary Blower, 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 





sLOW SPEED POSITIVE BLAST, 
PERFECTLY BALANCED 
Best ceauhens Construction. 


P.H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


SS, TIWNSEND, Gen, Net. 29 Cortlandt St, 


OOKE & C0., Selling Agts, § NEW vorK, 


In Writing, Please Mention This Paper. 


PARK MFG. CO. 


MANUFACTURERS OF 





34 
Beach 
Street, 
Boston, 

— Mass. 
The Park Injector, 


EJECTORS anp JET APPARATUS. 


BEAUDRY’S 


DUPLEX 


Power Press| 


COMBINING 


PRESS, SHEARS 
AND ) PUNCH. 


BEAUDRY & CO. 


(Formerly of Beau- 
dry’s Upright Power 
Hammer,) 


Sole Manufacturers. 
Also manufacturers of 
HARD COAL HEAT- 
ING FORGES. 
Room 4, MASON B’DG, 
70 KILBY ST., 
Boston, Mass. 


fEEO TO BOILER 


OVERFLOW 








UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 36 JOHN ST., 
BOSTON, MASS. NEW YORK. 


EMERY OR COR- 
UNDUM WHEEL 
GRINDING 
MACHINERY, 

EMERY OR 
CORUNDUM 
WHEELS AND 

TOOLS. 


MACHINERY 
FOR POLISHING 
WHEELS, POL- 
ISHING BELTS, 
AND POLISHING 

BUFFS, AND 
ALL SUPPLIES 

PERTAINING 

THERETO. 


; [LECTRO- 
PLATERS’ 


SUPPLIES. 
B. CRINDINC MACHINE, 
1” Shaft. Takes Wheels to 14’ diameter. 
o ountershaft with hangers or in machine. Is 
specially adapted to light work in machine shop, 
tool grinding, ete, 














REDUCED PRICES oF LECOUNT’ 








. STRAIGHT TAIL poe. 
- Ko, IHG. ee. No, INCH. PRIOR 
a ee ... $0.60 10....244.... $1.35 
Es eee a 70 8611....9 1.45 
oe 8 2 , we B.Sc... 30 
Ags ne . £0 18....8%.... 1.80 
233 5 14 . 80 14... Soe 2.10 
, et ee wa 15 4 %.75 
Se 7... 1% oO 16....5 .... $B 
BS 8.....184.... 110 17... 1.8%.... 4.00 
on 9 2 1.20 18 6 5 00 
a 1Setto2in. 7.80 Full Set .... 31.10 


Cc. W. LeCOUNT, South Norwalk. Conn. 
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\ BOILER FEEDER / \ BREWERS AIR PUMP 


PUMPING MACHINERY 
FOR ALL PURPOSES. 














P 


a ae 


FIRE PUMP ~ DUPLEX PUMP. 


SEND FOR CATALOGUE 
AND PRICES. 











HALL STEAM 
91 Liberty St., 


Boiler and 
Pump Combined. 


HALL DUPLEX STEAM PUMPS. 


Send for N New Catalogue. 


PUMP C0,, 


New York. 

















Mor 
ing 





a ‘THE VOLKER & FELTHOUSEN MFG. CO. 


Columbus Supply Co., Columbus, O.; ©. 8. Leeds & C 
H. D. Coleman, New Orleans. 






For Sale 

MANUFACTURERS OF hinen 

BUFFALO: DUFLEX STEAM PU wl iS Prices 
ty { RD SAUD UTL ANIL ele, UT by 


A. Aller, New York; Walworth ( wh ~¥ one a ply Co., Boston, 

Henry lL. Snell, Philadelphia; Thos. J. 

Kendall & Co., 

Goulds & Austin, Cc hicago ; 

Denver, Col ; she 
Manistee, 


ic! nnati: Shaw, 
So., Cleveland; 
& Pierce Machinery Co., 
Ashworth, Pittsburgh, Pa.; Jos. Baur, 
Mi ch.; Jas, ee, Detroit, Wickes Bros., East Saginaw: 


Toledo ; The George 5 Worthington « 


Kenned, 


Adolph Leitelt, Grand Rapids; E. F. Osborne & Co., 8t. Paul, Minn. : 
unc y 
San Francise 0; ry) nn & Emrich, Baltimore; Forbes, Liddell & Co. 


le, Spence & waukee; Joshua Hendy Machine ‘Works, 
atwomery, Ala ; Bailey & Le bby, Charleston, 8. C. Pond Engineer. 
Co., St. Louis and Kansas ( ity; O. B. Goodwin, Norfolk, Va.; 
Co., asenels 





LITTLE 
GIANT.” } 











For Fee 


Superiort 
and F 


and facilita 


RUE WF’G C 


RUE’S Tiniie 


Boiler Washer and Tosting Device. 


Uses War 


O., PHILA., PA. 


tre all Steam Boilers. 


oallothers for Raising 
orcing Water and 
other Lic a uids. 


m Water, avoiding injury 
ting the Raising of Steam, 












The Celebrated Che 





WRITE FOR ILL 


CATALOGUES FREE. 
preven a ATHOL, MASS., 
PRABRARE Mr at MANUFACTURERS OF 


iplin Try and Center Squi ire, Standard Steel Rules, 


Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squs ires, 

Graduated Steel Squares, Spring 


Calipers, 
Pliers, Straight Edges, &c., &c. 
USTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 





Fhopa Machine Tool Works, 


E. P. BULLARD, Prop. 


BRIDGEPORT, CONN. 





“37 & 51 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES, TURRET MACHINES, &c. 





Fitchburg Machine Works. 


Manufacturers of 


METAL-WORKING MACHINES, 





OFFICE AND WORK#, 
13 to 21 MAIN STREET, 


Fitchburg, Mass. 


Send for Catalogue (E.) 


JOHN WILEY & SON ts ASTOR PL 


NEW YORK, 
-——~PUBLISHERS OF ——— 


SCIENTIFIC AND INDUSTRIAL WORKS. 


Send for Catalogues and Circulars.—Free by mail. 


WORTHINGTON 
Independent Condenser 


ADAPTED TO 











BEST PLANE IN THE WORLD. 








GERMANTOWN JUNCTION. 
PHILADELPHIA 


DUPLEX PUMPS ivenv service O1 


O m2—-O2M O2-—VScwv ADAPT 


The Gage Tool Co.’s Self-Setting Plane. 


STATIONARY AND MARINE ENGINES 
SURFACE CONDENSERS 


And Vacuum Pans 





a arena ~~ i ~ lee High Range of Vacuum assured 

Gace Toot Go. Vineland, N. 3. Seen nee REGULAR IN MOTION DURABLE AND 

nounced by both foremen in our wood working shops as th COMPACT 

re iain siiatehi te cin ened dhe CORRESPONDENCE DESIRED 

tod iut Sure stand thetest. cane! ws - pate "|HENRY R WORTHINGTON 
in v€ ine whip irchas of you lis Vear are bet vw ~ 

eemmaiinss ~~ ape truly, J. L. Morris, Supt scanaeiee ved byt = 
ASK DEALERS FOR THEM. CHICACO ST LOUIS SAN FRANCISCO 
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Boilers for Export, or for Use in 
Undeveloped Regions. 


Packed for Transportation on Mule back, in Cases weighing not over oo75 lbs. 
Easily erected. Self-contained. No brickwork required. 
No rivets, expanded joints, calked seams, or packing. 


HARRISON SAFETY BOILER WORKS, 


GERMANTOWN JUNCTION, PHILADELPHIA, PENNA. 


‘STEANI’’ 
A VALUABLE BOOK FOR EVERY STEAM USER 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
Glasgow. 80 Cortlandt St., N.Y. 


THOS. A. DALLETT & CO. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 





THEL UmE® Boiler 


WITH SUPERHEATING STEAM athe y 


107 Hope St., 











Over fifty years’ competition has proven 
this system of boiler to be the best in every 
respect. The LOWE BOILER, with ail 
improvements, is the simplest, best wearing 


Hand Drills, and most economical of any kind of fuel. 


Boiler Shell Drills 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 


PUNCHING «° SHEARING MACHINERY 
'< «° BOILER MAKERS ROLLS. 3 


Send for de scription and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 




















WN@w Doty Manuracurive ©: 
p edamesvitle Wifensin. | 


Se THOME Ln-fan hay Du 


Guaranteed to Prevent Scale in Boilers, 
Using any kind of water. Hard Sheet Steel Troughs, Easily 
Cleaned, 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINGFIELD, OHIO. 


Sterling Sarr Wheel Co., DRILLING MACHINES. 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. ey Se 


Our Wheels ‘for’ Mac hine Shop 
Work and Tool Grinding 
Superior to all others, 


Send for Catalogue, Just published, 
Chicago Office, 41 Sonth Cana’ Sr, Chicago, II | mao 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


GREAT ECONOMY OVER COAL. SCALING AVOIDED. 


Wear of DIES Jeseoned and better vor e produced, 
Insurance not increased. SHES or CL 
Continuous fire the whole » Ray +l oP eo ‘solicited. 


AERATED FUEL CO., - Springfield, Mass. 


J. H. BULLARD, Gen’l Manager. 
l| ALDEN SPEARE’S SONS & C0., Boston, Mass. 

| Agents for Eascern part of New England. 
HARRIS & “OWDERY, Ashtabula, Ohio, Agents for Ohio. 


JE. LONERGAN & CO. pVOUNEY, ¥;, MASON & CO. 


Fiction Puileys, Clutches and Elevators 
211 Race St., Phila. PROVIDENCE. R. I 
Manufacturers of 


PATENT OULERG | Sse as MNS AE. 


MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 
Cylinder Sight Feed 


a? STEEL BALLS 
Cups, Government 


For Anti-Friction Bearings, 0: 
Best Cast Steel, Hardened, 
Regulation Ground and Burnished, from 
POP 8-16 in. to 2 in. diameter. 
In quality and density of metal, in uni- 
SAFETY VALVES formity of temper, and in accuracy and 
nicety of finish warranted unequaled. 
for Locomotiv SAMPLES AND PRICKS ON APPLICATION 
Stationary and Ma’ SIMONDS ROLLING MACHINE CO., Fitchburg, Mass. 
rine Boule rs, also the 
“Reliable” Steam 
Trap. | 
1888 Catalvugue 


IRWIN VEEDER, 
free on application. 


Se 
3° 
























Latest Designs and Improvements 
For cuts and prices address, 


BICKFORD DRILL 60., 


Front & Pike Sts., 





Cincinn: a oO. 























Expert and Solicitor of Patents. 

IX years’ poactio ai experience in shops after receiving a 
technical education and before entering the practice. 
Rooms 309-1 1, 225 Dearborn Street, Chicago. 

J. H. Raynuonp, or Cou NSEI 








Fit up your Boiler Shops, Bridge Works, 
Ship Yards, &c., with my ‘‘ NEW” Standard 


PUNCHES. 


They will save you time and money. 


1, P. RICHARDS, PROVIDENCE, R.I. 


Manufacturers of Set, Cap 
Machine screws, Studs, etc. 





er are MACHINIST 





BAILEY S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Boilers through Low Water. 


The fusible metal is kept from contact with the water, 
avoiding the chemical and mechanical action, which would otherwise pre- 
vent it from melting. Capis readily removable, permitting free inspection. 
Highly recommended by the chief Boiler Insurance Companies of Great 
Britain, over 150,000 being sold in Europe since first introduced, with in- 
creasing sales. Also by the U. 8. Board of Supervising Inspectors of Vessels 
at Washington ; by Prof. R. H. Thurston, and many other eminent expert en- 

gineers. also railway master mechanics, as superior to any now in use, and 
tilling all requirement 


GEO, VAN WAGENEN, Sole American Licensee and Manufacturer, 


>? Llustrated Pamphlets on pei, Phy 233 West Street, New York Oity. 
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PAVED rantn th. ~ pormerly Oneida Steam am Engine Foundry, ONTIDA, HY 


Manufacturers of pny kinds of Lathe and Drill 








Scroll ae : or 4! 





| 
| Jawed. Jaws 
| Diameter. Ca) ity. 
| 4 9-16 in. 51-2 in. 
2 in. n 
| 101-8 in. 12 in 
131-4 in. 15 in. 
| 181-2 in 212 in: 
2 in. n 
ommon VUNG, | SE 2° E | 
2 n. : n 
FoR | 50 in 36 in ly 
6 in so in. | WESTCOTTS PATENT 





GYDROSTATIC MACHINERY, - mnen 7 
PRESSES, Pao THE HORTON LATHE CHUCK 


PUMPS. 
PUNCHES 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


WAULE f ELEVATORS, Qty be 


WATRON & STILL WAN. 904.910 Bact. 424 Kt... 


CHUCKS 


WRITE US FOR PRICES. 


THE HOGGSON & PETTIS MFG. CO. 


Est. 1849. NEW HAVEN, CONN. 


PINION KEY CHUCKS. 


A geared scroll chuck with the pinion on the key 


CUSHMAN CHUCK CO., 
shaft. It has been used for years by the largest 


HARTFORD, CONN. 
electrical and instrument factories in the U.S. It 
is warranted durable and true. Ask for it at your] PUNCH liad DIE GRINDER, 


dealer’s. For grinding punctis 


and dies, such as are used 
THE D.E.WHITON MACHINE CO. 


in seen , rive ts, 
screws an a large varic 
NEW LONDON, CONN. 
—_—Ta SE 


*LAIDLAW & DUNN CO. 


‘eces requiring one or 
Purchasers of 


were finished faces. 
Works equally well on 
hard steel, chilled iron or 
softer me tals. C ‘an be ar- 
wm McGOWAN PUMP CO. 
5 Established 1862. 
CINCINNATI, O. 
Manufacturers of 























Manufactured by 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for Tllustrated Catalogue. 











A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 


Containing new designs. Sizes and prices sent free 
on application to the 

















ranged to grind con‘ 
concave or flat surfaces 
Work can be ground to 
any desired thickness 
™ or several pieces 
ground to sam 
thickness, 

Write for Circu 
lar. 


~' Springfield 





“Hero” Vertical 7 | TF ; Wh iC 
y san roa th aE Wi 
g DUPLEX PUMPS, CHAPING MI AGHINES 
Bemovable Water Cylinders. FOR HAND AND POWER. 


Send for Cirenlarc 


The Armstrong Mfg. Co. 


BRIDGEPORT, CONN. 


Water, GAS AND STEAM Fitters Tools. 


6’’, 8” and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


UNIVERSAL RADIAL’ 
i RADIAL DRILLING MACHINE 


ee 4 Se D4 
; pis EMBODY ALL DESIRABLE FEATURES 


STOCKS AND DIES FOR PIPE, BOLTS AND BRASS | bai PRICES$450. Ze UPWARD 
PIPE WRENCHES, PIPE VISES, ETC. Sendai} ,p0P UNIVERSAL F RADIAL DRILL C0 


SEND FOR CATALOGUE. —— 
old dh bk |’ ] did pied lb ult 


MACHINE TOOLS.| £: A a 


pecial or General, any size, for the manufacture of BP ititilitil WRRAR AY 


on Locomotive arine and Stationa Engines, 
MACHINIST’ $ SCALES, 


Ships’ Boilers, &e., supplied to many leading Firms in the 
PATENT END GRADUATION 


United States of America. 
Asquith’s Patent. Radial Drills 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 


Unequaled by any in the World. Send specification of re- 
COFFIN & LEICHTON, SYRACUSE, N. Y 


quirements. Large Stock of Tools ready for delivery. 
TRUMP CHUCK. 


W. ASQUITH, HALIFAX, England 
The Best and Cheapest Chuck 


made. Will hold STRAIGHT or 











SOR OCE ORS 























J corrin ateicero ; 




















Write for Prices to 

















TRUMP BROS. MACHINE Co., 
WILMINGTON, PELAWARE. 
RIC ION JAS. HUNTER & SON, 
North Adams, Mass. 
Planer. Quickly Attached. Easily Operated. 
Does Accurate Work. 


TAPER Shank Drills ACCURATELY. 
CLUTCH PULLEYS AND 
Radius Link Planer Attachment. 
ge” CIRCULARS ON APPLICATION. 2? 





8 sizes: 4", 14’ and 3¢”. 
CUT-OFF COUPLINCS 
For Planing Links, Blocks and Cireular Work, on ordinar) 
PEDRICK & AYER, Philadelphia, Pa 








DecemBer 8, 1888 AMERICAN MACHINIST 2 & 


a 


WORSE TWIST DRILL AND MACHINE COMPANY, Her Stix xs iD. SAUNDERS’ SONS, “onc: 
—_—--s= es ~~ ee Steam & Gas Fitters’ Hand Tools, Pipe Cutting, 


SEND FOR CIRCULAR. 
: . 2 c THREADING, 
solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills: r : ’ i 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. “ag r 8B | fi 


i Tapping Machines 
BoyYNTon’s ADJUSTABLE FHE PATENT WHEEL PIPE CUTTER s! in tl i ; bi i : 
Y »} 4 y CU YR shown in the cut combines sim- 

ALLIGATOR WRENCH. plicity with strength and lightness. Easily ad: i iz i i 


Easily adapted to various sizes of pipe. Rolling 
ard JUNT a Quick and | instead of sliding motion. No loose — to become detached and mislaid. <All wearing 
E14 1887 bandy in ad-| surfaces are of tool steel hardened. ess friction of parts than any other pipe-cutter made. 
justment. a a 

Invaluable 
for work on ’ 

clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of Fe CUPOLAS. FORGES, Furnaces &C./ 
drop forged steel. Six sizes. Manufactured by BEATERS & VENTILATING WHEELS . 

CAMPBELL PRINTING PRESS AND MFC. CO. 


4 - 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO, 
\o 























Buses FORGE co. 
BUFFALO, N.Y. 


“2 SWS 

RE RUA) 
Cincinnati Centennial Exposition. 
To the Committee on Rules, Jurors and Awards 

GENTLEMEN: 

We, your Committee appointed to make examination of Class 6, 
Group 41, have performed that duty and find as follows : 
PLANING MACHINE. TueG. A. Gray Co.,, Cincinnati, 0. 


This machine has no competition. We can say of it, however, 
that it approaches nearer to mechanical perfection than avy planer 
we have ever examined. As it has been awarded a Gold Medal at a 
former Exposition (Cincinnati,) and 
as the higbest award we could make 
under the rules would be a Silver 
Medal, we do not wish to detract 
from its Golden Record, and there- 
fore make no award. 











- CONN. 


FOR HAND OR POWER. 





Pipe Cutting and Threading Machinery, 


CURTIS & CURTIS, 
66 CARDEN STREET, 


BRIDGEPORT, 


D. D. MARTIN, ) 
NGINE Lathes, Hand Lathes, Foot Lathes, Upright Drills Wo. Corry, - Jurors, 


-_ . : and Milling Machines. Agents, MANNING, MAXWELL M. L. ANDREW. } 
a. en ne gi Seeteuien, & MOORE, ll Lapenty STREET, NEW YORK. 
le jo atty'’sfee until Patent o! haat eee oee 
tained. Write for laventor’s Guida The Board of Commissioners have 











awarded a Silver Medal. 


COILS & BENDS) isch ER [Sm Aausttle Clamping Blots. 0. BAIRD MACHINERY CO. 
— OF — ° i" z shinies p ieee | 4 ! i“ tmp he neiamping f work to var P j TTSB U R Cc H, PA. 
+ 5 ' All ous wg mn <8 - ~ape np abe pow = ‘ Machini. ts’ 
BIAS and Ben | Se cs, em aN 
Oe Ms fo 0 i] 3 Hipat ( ars and prices ~ 
coprer| gay Machinists! Tod, J ‘ENERGY M'F’'G Co., le as 


Pp { Pp E — WORCESTER, MASS, iA - 1115 & 1123 S. 15th STREET, - PHILA., PA. SM Mey Pa Ne 7 1 eu 
ih a i h iS. 











The most usefuu -» ¢ L Ay. 3 
patented improve \ \ ay tiny y) Boiler 7 
four spindle drills for ment indrill presses =. 2 é, Makers 

for years is applied. Se RS : TOOLS. 


THE NATIONAL PIPE BENDING 6O., Ep a Seaidiiit 


82 River Street, NEW HAVEN, CONN. |_| wend ee Blowers and 
—— SS S FE N S i _ Exhaust Fans. 


Something New! 


ALL STYLES. One, two, three, and 

















driven 


&\ BEVEL GEARS, (aioe. —— 


ANCES with single, endless 
Cut Theoretically Correct. S ot ; belts. Large driving 
pulleys, tightenerand 


HUGO BILGRAM, S - . - = —— = — variable speeds pro- 


over no in use | WILLIAM BARKER & CO., 


Buy the latest and Manufacturers ot 

best. Special ma- x 

chinery to order. eae 7 ay Cae Iron and Brass 
Cat: ilog ue of fine = - Ma - Working 


vided. tools free. 


< For particulars and estimates apply to 








Machinist, 


ercumen'sros. |New Haven Manf’g Co. Dwight t Slate Machine Co. me MACHINERY 


440 N. 12th st., Philadelphia, Pa. NEW HAVEN, CONN. ony circulars and fm: 140% 142 F. Sixth St., 


a a eee, IRON-WORKING MACHINERY. ELECTRIC PERFORATED — CINCINNATI, 0. 


I a 1 wr 
SOLDERIN "Steel LEATHER BELTING !!|J- A. FAY & CO.220%% 
. it t SUILDERS OF IMPROVED 
ee causing RUST | 22x, eee) Prevents |\WOOD-WORKING MACHINERY 


by using our Non-Corrosive Soldering Fluid. | gy At" #e Mex ia 3 ACY, Embraces nearly 400 Machines for 
| Sample Bottle, prepaid, for 10 cents | | ye ayo rie ee AIR . \ PLANING & MATCHING 
FOR SALE BY ALL DEALERS. | ig [Stet es « - . Surfacing, Moulding, Tevoning, Mor- 
STERLING ELLIOTT, NEWTON, MASS. , y a 4 ales 3 Roly 4 ey Cush 10nS \H } tising, Boring, and Shaping, ete. 


it , > ' ® . 

FOR SMOOTH CASTINGS ron ine j ae ‘ wes eed fo ied Variety and Universal 
COAT THE SURFACE OF MOULDS ano GATES. a riehiie & COMPANY, On oe ee | tex Ss. WOOD WORKERS. 
" JOSEPH DIXON CRUCIBLE co., ; MANUFACTURERS OF ee DYNAMOS \ K ; Lele silt andi 

anufacturers Pencils & Graphite Specialties, rt t-1-\. line j . May 2th, 1888. Bea sine’Machunes, Sooke Wheel 
JERSEY CITY, H. v. aa f me || si CHAS. A. SCHIEREN & CO., \ : AH the gto nesidard ot ae 
— ar : : (MANUFACTURERS.) Hos : pe ence 


= W H. DOANE, Pres. D. L. LYON, Sec’ 
— . CHICAGO. PHILA. NEWYORK. BOSTON. ; 
Mechanical Naval Size 10x34x 


. tebe “a!. ‘Constructors 1% in. Com- . in Shope GAGE MACHINE WORKS, 
en a neg plete pocket WANTED TOOL AGENTS “South 
fining. uilders book. All = . and West of Penna, Send roc, for Post: 
nw Mechanics. practical prob- | Patent Friction here age on Free Outfit. ; ' Waterford, N. Y. 
Heating. Assayers. lems solved at Water St., Corner Ledge, C. BR, JAME 5,98 Lake St., Chicago. 


; Chemists. sight. Mailed 7 animate 3 Sonnac ; f 1g 
Sanitary 2 Soloutats. - receipt po WORCESTER, . as i (Successor to'E. H. RANDALL & Co.) : - we, M anuf’ r’s of 


|students. 75 cents. = : === Eaten i mm FOX, TURRET 
R. C. SMITH, No, l Broadway, N. Y. Pr Te i yu 2 ! AND 


——_]] Pas I = mS Ul soa | SpeedLathes 
L. S. STARRETT, | mie 


A aN Brass Finishers’ 
Manufacturer of 


TOOLS. 
FINE TOOLS, 


ATHOL, MASS. 
SEND FOR FULL LIST. 


Fduabitlodauh 
L. W. Fond Machine ys 


Manufacturers of and ue AM ' 
Dealers in " Ht i HODCE’S 


Iron Working Machinery. SESS i Ay fo\\ Universal Angle Union 


Planers a_ spe- PATENTED, 
ctalty ._ Feed, pat- i iN p Combining an elbow and 
sated Fon. 6, ~ / ee Hl fg | union, ana can og + at 
ANS iN 886, by, All ! fet any angle at which it is 
(o) \ NAN WW {ti TARVER MDEN CO. pg we 4 ; es L& i desired to run the pipe. 
nas N ol a 4 N : _ iN ih i mm MIN A ‘ 
TEL RES YU Worcester, ‘ e 
VERY o< f rT > ’ 
EV le z STEEL SPRINGS. VEN YOR — 
































Engineers. 


Patent 
CALCULATOR, 
For 
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PUMP GOVERNORS. 


sxe 





VALVES. 




















rive 
CIRCULARS 


With Saw for Cutting Metals. Saves all the broken hack 
saw blades, In use over two years in all ante of the country. 
The new Clamps have the edges beveled that hold the saw. 
Free by mail for 50 cents. Extra blades, 1-2 in. wide, 7c. each, 
70c. per dozen ; Lin, wide, Stubs, 35c. each, Free by mail. 


NOROTON MFC. WORKS, NOROTON, CONN. 
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Manufacturers & Wholesale Agents, 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA, 


BUILDERS OF 


MACHINETOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY om 


Tenant AusTATeN CA Hain, 


OHIO. 
Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 












Driven 


: = Pancha and Shears, 


OVER 300 SIZES. 


2 ALSO 
p Powor Cushioced Hammer, - 





an 
Send for New Catalogue. —=6 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND: OWNERS 
OF THE U.S. PATENTS. 


77 GENUINE 
—-s MANUFACTURES 
EAR OUR 


REG TRADE MARKS 


—C y ay 


F fospho yy) Longe. 





THe BECKETT FOunNDRY & MACHINE Co. 
8. A. BecKETT, President. ARLINGTON, N. J. F, A. CHAPMAN, Sec. and Treas. 
Successors to THE BECKETT & McDOWELL MFC. CO. 

IRON FOUNDERS AND MACHINISTS 


MANUFACTURERS OF STEAM ENGINES AND GENERAL MACHINERY. SPECIALTIES ; ORE-CRUSHING 
MACHINERY, STAMP MILLS AND MINING HOISTS. 


Having Extensive Foundry Capacity, we are prepared to contract for 
regular supply of Machinery Castings. 


Weitmyer Patent Furnace, 


For burning screenings, cheap fuel, etc. 


Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT, 
_HARRISBURG, PA. 





4 hh 
BH 


} 


bs 
ve 
4 
ps 


Ide Auto. Engines. ide ible and Traction 
Engines. Steam Road Rollers. Oilers of al! 
de sseriptic ns 
AA donne. New York Office, FLEMING & KIMBALL, 17 Dey St. 
TL Waa RP Aa rte 9 
a ee New England Office, JoHN Post, Jr. & C 
<ilby St., Boston. 
Balin yre Office, THomAs K. CAREY & BR®%., 35 





Light St., B saltimore. 








iat ACHINER 
BROWNELL ) 
ANTI-FRICTION For Reducine and Pointing Wire, 
¥ —— ' ESPECIALLY ADAPTED TO POINTING WIRE 
| i ep or Thrust Bearing RODS AND WIRE FOR DRAWING. 
r » FOR For Machines or information, address 
| 


the manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


Exhaust Tumbling Barrels. 


) Henderson Bros. 


MANUFACTURERS, 


Lathes, Drills, Worm 
Shafts of Elevators or i 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
im order, and patent rights for 
® sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 


Correspondence Solicited. 


MONTGOMERY & CO., SEND FOR CIRCULAR. 
1 SST ae SF COW VERE. SIMPSON'S CENTRIFUGAL SEPARATOR 


TOOLS, SUPPLIES aNo MACHINERY AND TRAP. 


For supplying Clean and Dry 

FOR ALL BRANCHES OF THE MECHANICAL TRADES. Steam to Engines, Dryers, Ete. 

Also Keystone Feed-Water 

Fay Rg atalogue (300 pages) mailed on receipt o Heaters and Purifiers. a Ke y- 

stone Belt Pumps, Simpson's 

Centrifugal Exhaust Heads and 

other Engineering Specialties. 

Steam Plants furnished com- 

plete and erected. Send for 
particulars, 


, KEYSTONE ENGINE AND 
MACHINE WORKS, 




















Or, ARTHUR APPLETON, Selling Agent, 45 Cortlandt St., N, Y. 


OPEN SIDE 


IRON PLANERS 
FOR QUICK DELIVERY. 











OSGOOD DREDGE C0., Albany, N. ¥. 
RALPH R. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 
JOHN K, HOWE, Secretary and Treasurer, 
MANUFACTURERS OF 


Dredges, Excavale"s, Ditching Machines, Derricks, ete, 


1 fu’x25’"’x 6 ft. Size ‘ 

1 30’'x25''x 8 ft. Size “KG 3 

1 30’'x25''x10 ft. Size ‘*c.” 

1 36'’x30"’x 8ft. Size **D.” 

1 36''x30'’x10 ft. Size“ D.” 

1 48''x36'’x10 ft. Size“ EB” 

1 48''x36''x14 ft. Size “EE.” 

1 48’x48"’x12 it. Size “KE. 1.” 
1 48’’x48""x14 ft. Size ** KE. 1.” 


WRITE FOR PRICES, PHOTOTYPES, Etc. 


Detrick & Harvey, 


BALTIMORE, MD. 














Combined Ste ani Rnanveaas and Derrick Car. 








DxcEI 
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MA CH IN Ist 











Southwark Foundry ati Machine Company, 


Engineers, Machinists and Boiler Makers, 
| 


| WASHINGTON AVENUE AND FIFTH ST., - PHILADELPHIA. 
——SOLE MAKERS OF—— 


PORTER-ALLEN AUTOMATIC ENGINE. 


——ALSO MANUFACTURERS OF—— 


BLOWING ENGINES, REVERSING ENGINES, STEEL AND 
HYDRAULIC MACHINERY, BOILERS, TANKS, ETC. 


Steam Hammers, Centrifugal Pumps, Rolling Mill Works. 





































INQUIRIES SOLICITED. 











BEMENT, MILES & CoO.., 
PHILADELPHIA, PA. 


A METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, Machine Sho»)s, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Ete. 


ACGME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers py ‘**ACME’’ 


Single & Double Automatic Boltcutters, 
Cutting from 3-8 in. to 6 in. diameter. 

Also SEPARATE HEADS and DIES. 
~ —— Send for Catalogues and Discounts. 


FIRST PREMIUM, CINCINNATI! CATENAL ———— A 








































PAT. DEC. 5, 
PAT. DEC, 4 
PAT. AUG. 25, 1208 
















FIFTH AND BUTTONWOOD STS. PHILA., | 





Russell & Co. 


MASSILLON, OBIO, 


BUILDERS OF 


Automatic Ewaines 
















= 
BOILERS, ETC. 
Complete Power Plants Furnished = 
and Erected. Con 
SEND ror CATALOGUE. other 
RICE AUTOMATIC CUT-OFF ENGINE. BI 
@ Self-Contained, Sensitive Governor, 
&/, Balanced Valve. High Speed. 
¢ Stationary Oilers. Best Economy. The 
Gold Medal Cincinnati Cincinnati Exposition, 1884, 
THE JOHN T. NOYE MFG. CO, § — 
BUFFALO, N. Ye 
CORLISS neLANES.BODLEY CO. | ¢ 
hy HIGH PRESSURE, CONDENSING and 
\ A 
: COMPOUND | 


ae 
= - 5 CORLISS ENGINES 
tee — =...» STEAM OUTFITS 
THE LANE & BODLEY C0, $af 26 SN Dorey AER 
W.C. YOUNG & CO.. 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 





Worcester, Mass. 
Manufacturers of 


ONLY SEVEN DOLLARS 
DEMAND THIS\ PUMP 
OF YOUR 


by OR WRITE a 
DEALER TO US FOR PRICES.: 
Van DuZeEN’s PaTENT KORTING Gj : 
SAV/NNIDUp4aiN is @ TIFT. | i 











SOLE MAKERS 

INTolls y)- saen @ —— i 

SS ir 

ir 

: a 

olr 

Sts arted in. ; ae 

stantly with J 

onafeh. NO BOILER. 1 ss +80 Horse Power. i 
NO STEAM. The Korting te 

18 
NO DANGER. Gas Engine at 
is placed upon Bi 
Tusl, Crete its merits and th 
— or under full gu re 1 
erosene. ae 20 ir 
ins antee to every Ss 
= Cheaper than purchaser. re 
—_ i shee OVER 125 IN USE Ne 
_ = — IN N.Y, CITY. No 
BINGHAMTON HYDRAULIC POWER co. CATALOGUES on fa 
| . hy pred be Ak: — APPLICATION. Ne 








SHIPMAN KOR TING ( \( b No, 
Automatic Steam Engine, | NUUAd 
KEROSENE OIL FOR FUEL. 1 y fo 
Over 2,500 in Use. ENGINE (| 
1, 2, 4,6,8, & 12 Horse Power \\ | Ue 
For Farmers, Printers. ers , : ‘ ‘ 
pumping we ase r, sawing we d. a 
es ge aeeat 0 
SiiPMAN ENGINE €0., 429, 431 & 433 Greenwich Street. FF 
Pearl St., Cor. Laight Street, NEW YORK CITY. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
., in Steam Consumption and superior regulation guar 
- anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
301 TELEPHONE BUILDING, | N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
ARS AGENTS : W L. SIMPSON, 18 CORTLANDT STREBT, N. Y. { ROBINSON & CARY, St. Paul, Minn. 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jorsey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 

















Guaranteed to Absolutely Prevent Forma- 
tion of Scale in Steam Boilers. 

Automatically takes water from the boiler, 
filters, it and returns it in pure condition, 
thus removing scale-making impurities from 
the water, and maintaining a free and steady 
circulation. Combines the well-known 
Albany Steam Trap with a Filter of novel 
construction, which has no rival in point of 
simplicity, fac ility for cleaning, and assurance 
against ¢ logging of sand valve. 

Send also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop and 
Check Valves, Pump Governors, Water Circu- 
lators and Purifiers, etc. 


== Albany Steam Trap Go., arsaxz, x.2 
WENTY YEARS WITH THE INDICATOR. 


[Pray.] Vols. 1 and 2 (one volume.) Seventh 

thousand. Large Svo. 285 pp., many illustra 
tions. Price $2.50. JoHN Winey & Sons, 15 Astor 
Place, New York. 


WESTON ENCIN E co. 
ARMSTRONG 











” 
“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 
38d & Walnut Streets, 130 Washington Street, 
Philadelphia. Chicago. 


New York Agency, 18 Vesey St. 


OVER 25,000 
ENGINES SOLD. 















HORIZONTAL ENCINE. 
‘Otto’? Gas Engines. na” IN 

VERTICAL Se Workmanship 
**Otto”’ Gas Engines. and Price. 

TWIN CYLINDER 5 to 75 H. P. 


“Otto”? Gas Engines. : PAINTED POS 















COMBINED 
PY —_~0TTO" GAS ENGINES AND PUMPS. | “Ty pp 
COMBINED NEW [ 
“QTTO" GAS ENGINES AND DYNAMOS, 


And Supplies sent free to any address on penne of ten 
Cents in stamps (for postage. 


Chas. A. Strelinger & Co., Kye" Detroit, Mich. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 


NEW YORK SELLINC OFFICE, 15 CORTLANDT STREET. 


5 Per Cent. Less Gas than ANY 


Consume 25 to 75 
other Gas Engine doing the same work. 








Limited Feet in Space 

















BLESSINGS WATER CIRCULATOR »° PURIFIER |<: 





DROP 


FORGINGS. 


——————0—_——_ 


WYMAN & GORDON, 


Worcester, Mass. 





SEND FOR PRICES 








From 1-4 TO 15,000 Ibs. WEIGHT. 

True to pattern, sound, solid, free from blow-holes and of un 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 

40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 
now running prove this. 

Cross-Heads, Rockers, Piston-Heads, ete., for Locomotives. 

STEEL C ASTINGS of eve ry description. 
Send for Circulars and prices to 


A c T | N f c CHESTER STEEL CASTINGS CO., 
Works, Chester. Pa. Office 407 Library St., Philadelphia, Pa. 





AUHINERY. ON th M 





| 
new. ] 





THE PORTER-HAMILTON, 





l6in.x42 in, Ra lane or. Bridgeport, 

2in.x4-5 and 6 f owell, 

4in xh ft. Powell. 

30 in.xRft. * each Atherton, Powell & H. & P. new. 

96 in. x L2ft, * Viles, Al 

Sin.xifft. - Enterprise, cheap 

Bin x5 1-2 ft, Engine Lathe, 8. M. & Uo. new. 

Qin. x6 ft, un b9 

13 in. xr ft. es foun, - @ = Nes PN ‘ —<_- 

Min. x6 ft. sed Blaisdell, “ |e = 

Min x ft. “ : pooearts iat a | The Best Engine in America for Heavy Work. 

fin.xt rap Bed, . o., ; Ww 

Min \S and ® ft, ° oe 1. ILLIAM TOD & Co., 

Sin. x5 ands ft . Slaisdel 4 

16.20 in-x6-8 10 & 12 ft, Bridgeport, “ Youngstown, Ohio. 

ein KX 10-12 ft. Different pahes, m 

Win 10-14ft. sed Ditferent Makes, ig 

Win. any length Bed “ Bridgeport, ‘ OROP PRESS. 

22 in “6 Niles, heavy, good. 

in 186 141 2“ Br deport, new. NEW HAVEN 

26 in x Ww rig! it, “ BEECHER & PECK, CONN. 

4 in. ia 20 ft. Ame “ _ 

tna nlé 16 & 18ft. Er ngine L athe s,T. &S. “ DROP RORGING OF IRON 
2 2 a 

W-25 25 28 inch Drills Biaiede il, « OR STEEL 

2-25 2% 32 inch C " BEECHER & PECK, NEW HAVEN CONN. 

On A 0 wivereat Magia! Drill ‘ " 

4Dinet ‘Turret Lathe, Lodge, Davis & Co. 6 ’ ’ 

Ho. ) ; rew Mac -hine Jones, Lamson & Co, cad BAKER 5 COMMO! 

so.2 4 * Brown & Sharpe. ™ 

No. 2 Garvin Hand Miller, Al SENSE OIL FILT R. 

No, | ‘ainarc ’ A . E 

Lin Pattern, * ‘ good order. Is the most Simple, Neat. 

No | | i aU niversal Miller, Brown & Sharpe, new. Srnamontal, Effective. 

oa ‘nd 5 Plain ee re Complete and Convenient 

No 4 Biversal Grinder, . - OIL FILTER in the Mar 

’ Surface Grinder, Al. ket. The whole operation 

Cold Rolled Shafting in Stock. Send is visible, and any ordinary 


or list, man can operate 


Write for what is wanted, 
fully. 


E. P. BULLARD, 


62 COLLEGE PLACE & 72 WARREN ST., 


NEW YORK, 


Engine, Dynamo, Shafting, ete. 
Manufactured and for sale 


CHAS, F, BAKER, 








it success- 
It will pay for itself the 
first year, if a little pains is taken 
to catch the waste oil from your 


MACHINIST 
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High Pressure, 
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~ TUBULAR BOILERS. 
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FRICK COMPANY, Builders, 


WAYNESBORO, PA. 


Eclipse Coriss Fue 


NON-CONDENSING, 
CONDENSING — COMPOUND. 


40 TO 1,000 H.-P. 


Send for Circulars. 


E. P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 

Sole Eastern Agents. 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACEN 


PAYNE Hic G PEED (_ORLISS Tian 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 


Economy of Fuel & Regulation equal to anything in use. 


B.W. PAYNE & SONS 


ELMIRA, N.. Y. 
New York. 








_A GENUINE “CORLISS.” 











45 Dey wt. 
Hill, 


Boston, 


Clarke & Co., 
Mass. 


10 S. Canal St., Chicago, III. 





McLAREN, 


a _ CORLISS 


American Standard Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 











= 35,000 
Engines 
5 Use. Flat Bar Gauge. 
AIR 
COMpPressors Crescent Gauge. JAS. A. TAYLOR & CO 
= and 
BOILERS. 


HOBOKEN, N. J- 


HARLES MuURRAY=< 
Deg etcraven wooo 
5S ANW’ST # NEW Yorx«:-_ 


GTEARNS MFG GO. 





HILL, CLARKE & C0, 


LIST OF SECOND-HAND 
MACHINERY. 


One American Tool Co. Brass 
swing 5’ bed, with chasing bar, 
slide rest and hobs. 






















Lathe, 14” 


chucks, 


One Windsor Planer,°24''x24"'x3}' long. 
One Bement Planer, 30° x30 x’. 
Two Shapers, 24° Stroke. 


swing complete. 
4’ arm, made 


One Bickford Upright Drill, 28” 

One Radial Drilling Machine, 
by Universal Radial Drill Co. 

One Harrington 4-spindle Gang Drill, univer- 
sal and automatic. 

One Brainard No. 44 
vise and centers. 

One Peerless Pipe Machine 
diameter. 

One new Gleason Lathe, 37 
on hand; special bargain. 


“156 OLIVER STREET, 


ENGINES from 15 to 400 a. ‘Power 
Boilers of Steel and Iron supplied to the 
’ trade or the user Send for Catalogue. 


SAW MILLS @GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


y= The Almond Coupling 
4 A NEW quarter turn 


otion to re place 


with 


Milling Machine, 


to cut up to 3 





14’ bed, 


swing, 








T. R. ALMOND, MFR., 
83 and 85 Washington Street, 





223 Third Ave, 8, E., Minneapolis, Minn, 


NOiIS SE &55~. 


BOSTON, MASS. 





BROOKLYN, N. Y. 



























AMERICAN 





BROWY & SHARDS MPS, C0, 


PROVIDENCE, R. I. 
STANDARD 


INTERNAL and 
EXTERNAL 


| CYLINDRICAL GAUGED 


Standard Caliper 
Gauges. 


Standard 
Cylindrical 
Gauges. 





BROWN & SHARPE MFG.CO-; 





PROVIDENCE. RA. 




















[uplex Steam rae 


AND 
COPYRIGHT 1883 BY 


5 Water Works Machinery. 
Tut GORDON STEAM PUMP CO. 


HAMILTON, OHIO. 
BRANCH HOUSES: 


NEW YORK, 96 Liberty Street. 
PHILADELPHIA, 705 Arch Street. 
CHICAGO, 96 Lake Street. 








“THE YALE & TOWNE MFG CC, 
= STAMFORD CONN 
~ NEW YORK CHIGAGO PHILA.BOSTON. =~ 









NN ES 





JENKINS BROS. VALVES. 
THE ENDORSEMENT OF FIRST-CLASS ENGINEERS AND MECHANICS THROUGHOUT THE COUNTRY has fully demonstrated these 
valves to possess the following advantages over all other valves now in use ; 


1.—A perfectly tight valve under any and all pressures of steam, oils, or gases. 2.—Sand or grit of any kind will not 
injure the seat. 3.— You do not have to take them off to repair them. 4.—They can be repaired by any mechanic in a few 
minutes. 5.—The elasticity of the Disc allows it to adapt itself to an imperfect surface. 


In Valves having ground or Metal seats, should sand or grit get upon the seat, it is impossibleto make them tight, 
except by regrinding, which is expensive if ‘done by hand, and if done by machine soon wea:s out the Vaive, and in most 
cases they have to be disconnected trom the pipes, often costing more than a new valve. The Jenkins Discs used in these 
valves are manufactured under our 1880 patent, and will stand any pressure of steam, oils, or acids. 


JENKINS BROS.,71 John St., N.¥.; 105 Milk St., Boston; 21 North Fifth St., Phila.; 54 Dearborn St.,Chicago. 


ENGINE LATHES, SHAPERS & DRILLS. 


"99" 96!" 82" 
Shapers. 












"19°'21''24''27'"30/"42"" 
Engine Lathes. 


24’ Upright Drills. 


" 28'' 82"’ 40 


B. G. P. F. Drills. 


25-INCH BACK GEARED 


AND POWER FEED DRILL. 





4’ 27’ and 30’’ Engine Lathe. 


LODGE DAVIS & 60. 


CINCINNATI, OHIO 











SEND FOR PRICES. IT WILT, PAW YOU, 
E. Gouto & EBERHARDT, 
es NEWARK, N. J. 
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GEAR AND RACK CUTTING TO 10 ORDER. 











MACHINIST Decemprr 8, 1988 








THE PRATT & WHITNEY Co. 


SS Hartford, Connecticut. 
il scaiestahen STANDARD SIZE 


Gylinsoal and Galper Gauges, 74 


And End Measure Test Pieces. 
3 Straight and Taper Solid Hand 
Reamers, Chucking and Shell 
Reamers, Arbors and Steel Mandrels, Taper Pin Reamers, Com-= 
bination Lathe Chuck. 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION, 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


= BILLINGS AND SPENCER CO., HARTrOMD, UL, U.S. 4 


MANUFACTURERS OF 
Te BILLINGS’ DOUBLE-ACTING 
ONS 


"RATCHET DRILL 


For Morse Taper Shank Drills, 
Packer Ratchet Drills, 
mmm, Packer Boiler Ratchet Drills, 
a es my Packer Auger Ratchet Dr ills, 
J ! 


Retna haesarnamenanatas DROP FORGINGS 


Mt OF EVERY DESCRIPTION. 



















REMOVAL. — 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new oes of this company are located at 
Plainfield, N. J., forty minutes’ ride from N¢ W Y York 
city on the line ‘of the Central Railroad of N. and 
consist of the following: 

A machine shop 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron: 
ample and convenient w ash rooms for the men : fire. 
proof two story pattern storage ; en yao ‘hop; 
engine and boiler houses. These buildings are de- 
tached from the machine shop and foundry. 1 Th 1ere 
is an elevated railroad fur the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop for shipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine sbop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the fe oun 
dry and scratch rooms. The pope | has capacity 
for making the heaviest class of castings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N.Y 
NEW SHOPS, Plainfield, N. J. 


‘NOILVOITdd¥ NO MOOOTVLVO CHLVHISOTI 
“OIHO “GNV13A319 











GEO. W. FIFIELD, 
RE ecre LATHES 
FROM 16 to 48 IN. SWING, 
on application. 
Lowell, Mass., U. S. A. 


Cuts, Photographs and Prices furnished 





J. M. ALLEN, 


Gear Wheels and Gear Catting.—1 make ¢ to PRESIDENT. 


order, or cut teeth on g blanks sent to me. Of all kinds. Of 


J. B. Prerce, SECRETARY. 











"g 














Soh at Cy hE - ey KH W. B. FRANKLIN, Vice-PrestpEN1 
g, $l. Facilities complete, Terms reasonable. Send for cat. 
EO. B. GRANT, 66 Beverly. St., Boston, Mass. 
DEPTH ANGLE AND 
20 in. Drills a | J. WYKE& co., IWIST DRILL GAUGE. 
SaSpecialty. "Fine Machinists’ Tools. Boston, Mass—Send for Circular 
stantial tool, made for service, has 
steel shafts and spindle. Gears and 
modern improvements, are made b; 
special machinery, and sold very low. 
Our Key-Seating Machine ! 
will save enough in 60 days’ use to pay 
ithout oh dy f 
miinowt be Wo hare pow feud for THE @. A. GRAY Co., 
= and Catalogue. 
== W. P. DAVIS, North Bloomfleld. N. Y. See advertisement, page 13. 
PRATT & LETCHWOR iH, 
, Steel Foundry, 
BUFFALO, N. Ye 
And other Tools for the Manufacture of all kinds of 
STILES & PARKER PRESS CO. 
MIDDLETOWN, CONN. 


prices. Bevel g with perfect planed teeth. and Book or 

KEY-SEATING MACHINES PATENT UNIVERSAL SCREW-CUTTING CENTER 
Our 20 in. Drill is a heavy sub. merci 
NEW CATALOGUE 

racks cut from the solid, and have all 

first cost ; no + can afford to do 
} chines and in. Drills. Send for Photo. | 477-481 SYCAMORE SF.. CINCINNATI, 0, 
SHEET METAL GOODS, "°° Efes'"*S DROP HAMMERS. 
Branch Office and Factory 203, 205 and 207 CENTRE STREET. NEW Y ORK. 








Manufacturer 
—of— 


MMMM v.M.CARPENTER Woe irrriiiifittinil 








PAWTUCKET.R.I. 





APS & Dit 
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